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the digital camera, and «»"^^'° ' mis, a coa,pu.« 

processed » .ha printer '» J^^^^ camera for «,e purpose 

10 in crdertopriolthe "^'T^^'^pp^uses, i.e., me digital 

16 lt«p.wrwilh«BB- .^i„3ge data recorded m the digital camera. s 

A printing system «here " ^isbia. However, m 

.^nsterred d-^lV to *e '1^;,^^^^^ 

„e case 0. P^nt-r used ,n „Ke a.oremer*ioned 

tt,e prwer needs ccnvers,™., and ^^P" «ge-sized as 

Z use as a popular eleclronic apparatus, 
general use as ap K ni-dosure of Invention 

wage recording apparatus. ^ ^ 3 printing 

„ is a farmer ob,eC of the p^sent n ^^^^ .^^^^^ 

epparatusandapHntings^-emp^^'^;;^^^ 

30 recording ^PP-^^ ; "^1-". T " ' 
computer Peing P™"'* , ^^ed tmage are simpler. 
Sized and operations P"""^ provide a printing 

„ is a farmer obiect of "^P^^^ ,,3,^ resolution from me 
epparataswhi^canr^--^;^"^ 
35 image recording apparatus ana wn 

^^irfurr'--^-'^^^^^^^^ 
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apparatus. ^ rfihe present invention ha>«rn) the abcwe- 

According.ome«rstaspe^«^P^ ^^,^ia.iad.tach3bW 

aes^ibed obiecte, .h«. P^'^J^* ^ «hid, is capable of 
^nneced to an ^^^aratus, t.e image re»r« apparatus 
communiialinB *» ««9« '^^^ ,a*ina, as digital signals, image 
con,prisi-« image «*in9 -"^^ '^^J^ge. an image memory .or stonng 
, , .^^^ u^t, each rep^^^ „»ans. display 

image infonnatlon unrts fetched oy .^^^^ ^„ory 

:^„sl displaying the end the display means ,n 

and cor^roi ""rve"^«ro' signal. The above pnh^ng 

accordance v«h an externally receive 

n,s. control rae«.s for "=^"8 = ^ control meaps of the in«ge 
„aans aMsend«gth.f..«»h^ »7 „,,„3 Of the,™^^ 

.he image memory; signal '"P""™" 

3«^<i control means for '^^^ , „ ^ control means of the 

« in^ means and -"-^^^ ^^^Tse the control means o, Ihe Image 
iniage recording ^^^-^ aforementioned at least one .mage 

printing apparatus; • ^^,^9 the aforementioned at 

by the aforementoned at least on 

35 image informat,on --"^ "^^^^^ above^esolbed structure, when me 
..:nt::s:==einV™eanso.thepnr.ngapP 
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orntus When the image 

recording ^^^^ "^iZ^.e.i on *e display ^ of m. image 

,„3ge man».y 3« "^^^^ slgr^l Is Nx*fr- 

«„rding apparatus. ^^^^.^^nSMon therein ma des.ed one of , 

5 m.»,s of tt« PtWns -PP^^!'^;^^^,,,, means, ihe sacord =««o. s^l 
m,ages is being displayed on^^P X ^ 

„ the image '^""^r^^ 3^^,, ^. image ^ch is l«in9 
apparatm receives me second <»^^ ^,^,g,^rd,ng 

.^played on the display means « J""^ 3, ^^e^ed is printed by ^e 

,0,p:3ra.us.oU.ep«ngappar^J^^^^ 

printing J^^ i„pu. means of the printing apparatus, 
control signals from tneinp , rttw comprise; 

The above printing »PP"^ .^^^ signal input f™m the input . 
control means *=r """^^A*'^ „eans o, «« image 

, 5 means and ser-lrH, <^ ""^JX .aans of me image reooM.9 
™^srr:'rrn:^U.ob..sp«yedonmedis.aym.ns. 

20 direction set by me "T^.^'^^lt,., the printing means printing me 
third control signal is inputf^t, menP^ .^^ ..^^^euon un« 

--"^H^:r::rm:::..edataspe^. 
direc:nrmrj::----:rh::r=:receivmgn«3ns 

me form of compressed date^ ^ ^er comprise 

30 ,n mat case, it is P'^'^^lgeirforma^on received by me image 
expandln9meansforexpand,n9tt»«ng 

recording medium. ,rat,,smav further comprise: 

35 The above printing ,o™a. data ^presenting pnn. 

.J:r3^a"S:rudaJf:rse.ec.ngthedes,redo^^ 
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print lormats; 3 control signal '"^ 

fourth control means for , g-.g^ai, the selection display 

^eans and sending, together wrth the fourm con _ ^^^^^ ^ ^ .^^^ 

5 recording apparatus, .n o^2Zvr.esns an image correspond^g to the 
apparatus to display on the display m 

selection display menu data; the print formats, based on the .mage - 

10 means; and „«ns for pr<«iudng print data repreaen«ng an 

print data prodac.no ™ J ^ Womatlon received from me 

i^e recording waratus and^ ^ ^^^^^ 
„eans,andfors.ppVngthep^dat ^^p.^^,„,„ea»*ng 

The above printing apparatus may w „ is preferred that Ihapnnl 

^earT^^easuringtUne*— in^^^^^^^ 
r/^atsinciudeaprtntfonnat^ngana^a ^^^^^^^.^^ 

« the time infonnation measured ^ the '"^ ^,3, tased on the 

t^thstmephr^dataprodua^-nM^^^^^ 

--Ce"::«.pa^--^^^^^^ 

„eans for shutting off a supply of ""TAra predetemiined period of lime. 
^ X*roi Signal -"put the Inp^ n^n= ^ P .^^^^^^^^ ^ 
Aco^rdir^ to a printing app^atus which ,s 

above-described o«ects. there ,5 previded P ^.^ „„„unieat>on 

» I9ltal slgn^s obtamed ^ an 

means. The ""^^^ a" """'^ " ^mf 
30 optical ir^ge fom«d by a ^ app^us though the 

.ends data Induding the -^^^'^J, or data containing the 
communication means, and re=B.v« » ^.^^.^^ s me 
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and displayed on We "''"''V , fl^, signal to «.e con«l 

,0 second control n>eans for send^ „eans 

™«« tnrou^h the J«>e Image data s.or«i In the Image 

of me image recording apparaw ^^3play means; 

™Tma^s:^rrn:rr:i.ae.redimageda.among.e,.age 

wage data corresponding to «.e tonn^ ^ J conespondina the 

,Nrdcon.roimeansforsand,^ass«^ ^^_^^^^3mrough 
.^^seiec^dbythe.maJsM,-'^^^^^^ 

20 me communication means of the ^ i^age data selected 

me control means to read out ^^-^'^^^ ,^333 data ttuough the 
by the image selecting means and send t 

communication means; , he image data sent through the 

giving means for *r,"^„<, control signal sent from the 

26 communication i^ans in response totheseco 

Mrd control means; „ i„age data reprBsenttng 

pdnt image produce "^^'"^^^ data read out t-y the fom«t image 

„ad^ means and ^j^^^^ -J^ .ata produ»d hy the print 

^ .age^::^::::3n=o-;^rx^ 

In the above printing apparatus. " ^ transfen-ed from the 

me sionng means provided inJ-^P^- , ,,,ayed on the 

printing apparatus to the '^^ZZ^^ as a phnter operation image, 
35 display means ofUie image re~^^^^^^^^^^ Vle^tng 
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can further select image data from the 

and the received image data, a ^ ^^3^3. 

n nnnected to the image recording appar^-^s^ ^^^.^^ ^^^^^^^^3 

10 connecteaw „ .wp display means of the image ^_.„ti.s viewing 

,per.«=n im^ge b«n, <''»'^;;^^^, Jp«ing apparatus «im su* a 
^° ^'^=^-='''''l.rSr«::^*.appa.a.s.^^^^^ 

*nr:.;::^T^----^:'::rKTpr^-^ 

„eanrrnav.«-P-^;-J:X-ns.cre.a^^^^ 
^^'^^ ..ea.cvep...^r«^P3^,-^jrLpressa.^. 

30 Accoramg . ^ided a pnnt.ng system ^^,,_-ding apparatus 

~^r=:^-==-— ^^^^^ 

desired one of a plura>«y 



35 

formats; 
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^ »» prwer operation ,mage 0^^^ , on me display means; 

prtrt data Pfoducng apparatus and seiecled by 

^3.on.-i™.eda.^p.^--^^^,^^.,eiaC«. 
10 tha selectlr^ n-eat« and «« >^ 

producing means on a ""^'^T'" preferred that me printinfl apparatus t« 
,n above printinfl systam^t ,s pr^ ^ ^ .^^ ^^^^ 

15 provided v«, storing '^'^^^^^M. it is praferrad ■^^ 
„,eans and tha printing .neans, for a^mple^ 

i„age recording apparatus ^^"^^^^ ^ printer opera«on 

According to the ^^'^^^'^^^^^ c tna dispiay means, and 
^ase stored in the ^^^t, „„L dispUiyed prtr«er oparauon 
20 one of the formats can be ^'^'^'^ p^nt image data to be 

,n,age. Tl^e print date producns image recording 

printed, on the basis of ^^^^^^ ^ seieCed format. Tbe 
apparatus and the image data J ,^ p^m image data as 

printing means prtnts ^ ^^^^^ ^ >„age ,ecor«ng apparatus 
26 produced. In this manner, images tecor 

«n be printed with easy "P^^'^'; ^^^^ printing apparatus 

AcconJng to the above pnnfng ^ p^p^ang means 

^ stonng mean^ ^ seiect^ hasl^spiay me»ts. it is not 
andwhereinthe image — ^tu^Cp^--' compute between the 
30 necessary to provide a computer ^ pdnlinB can be 

prin^ng apparatus and the ''^^^'^J^^ ^ ^ apparatus being 
performed with the image recording ^PP«^ ^,abetween. a smaiier- 
Innected to ea^ other v«hou^su^ a «mpu»r^^^^^ ^ ^ ^^^.^^ , 
sized printing system can l» '^"^ . ' recording apparatus, 

recording apparatus togeinei 
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• .na system the printer operation image data may be 

_itr ^^^^ 

6 da« expanded by me «<P«^ T^^nage data Kept in ma Image reconling 
,n «,e a«.ve ^r^^' ^3,, pnntin, s,s,«n a«y further 
„,eans may be ccmpresse- "T^^ me image data. ^ me display 

comp.se ^^"^^^ » me wage da« expanded by me 
means dispiays images coire h 

10 expanding means. ^. ,„ect of me present invention having me above- 
■ Accbrdlngtomefourthasp^ao P 

..scrtbed obleos, there ,s provided a^^ng ^ ^ ^ ^ 
^cordedimagedatafromanimager^ng PP 

^age corresponding .0 '-^j;"^ ^on =, dispiaying a stiii image 
16 app^t"= =om,^^= ^e and a function o. displaying me 

::,e being recorded in ^'^^ printing apparatus comprises: 

'^to::rr^*p--'''=^-'-'""''^'°''""" 

./'"'rr^.meansf.— gme^P^;^^^^^^ 

:=gtpr:=r:::vmeansani™geco^Pon.ng. 

^ operation display data; „„^^ , command to peifotm me pnnt 

TarrdLp^yed on me ^J^'^ ^ means to transfer 

second control means ^or^s.g ma J^^ ^^^^ 
the recorded image data, in respon 

commanding means and corresponding to me recorded 

30 prin«ng ™-"''°:^7,~,dir^ means on a printing sr«et 
iniagedatatransfen-edfromthei^ge ^ ^.^^ed by me .mage 

^,,^,3bove^^^appa«^^^^^ 
recording apparatus can be pnnt ^^^^ ^^^^ The 

between me printing apparatus ^ ^'T, ' ^ necessary to make the 
35 image corresponding to ' --l^- ^3^-=^Xplayed on the display means 0. 
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M not have a satisfactorily large- 

apparatus to axecute pnnting. „^ B,e above- 

,0 condoled loan i^garecordng^P^™^^^^ ^^ 

i^ge recording apparatus stores ^ ^ ^ ^ 

ft,m«d by a lens ur« ,n an image •"^"'^Laratus tt«ugn the oommunication 
,„cWng the image data to ^P|^™ ^'^-^^^ ^ 

and receives " '^^eans the image data stored in the 

,5 printing apparatus, and ^'^^^Z^^ ^ communi=a«<^ means, 

apparatus comprises: „rpdetermined resolution, an image 

20 i»rresponding to the image ua 

on a recording medium an* ,^^3, signal to me 

print control means for ^ Is through the communication 

eontro'means of the image recoM,n93^F«raa«th^^^^^^^^^ 

^ans in order to maKe the 0^*0^ '^^^.^^ peing printed h, the 
25 data stored in the image '^^^ ^solution has been changed, 
printing means and transfer me rmage ^ ^ „^ data 

le prir^ing means phnUng the '"^^ ^^^^'^"^ J^eording medium, without 
uans.erredfromtW -.maga '«°^'"^"~3„„d from the Image recording 
Changing the resolution of the tmage data transfe 
30 means- „„,„,s the images recorded by the image 

W«h the above printmg ^PP^;^'"=^*" '™ ^^puter being provided 
^cording apparatus can be P^^^^^^^^ 'r^ding apparatus. An image 
pet«een the printing apparatus ^^"^^ ,„ pei„, printed by the 
.nose resoluuon - ^riZ aPP^--- 

35 printing apparatus ,s "'^^^Zol^^ can print the image at the 
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Qinre such ^ resolution 

^ngW Circuit i= no. '^^^^^^^.^^ can be n,an^3ctur«i a. a 
^ordipgiy. with the '^^^'^Z^li^ "as .»en changed, the 
lower cost. After the '^'^.^^^ me image recording appa«h^s 
5 pnnting aPP-atus receives .he^a^'-^^^_^,^^ „,,„3ge.a.ao^^ 
and printslhe received imasaiaa- ,'^:.„3ae to be printed can be transferred 

Z the io-age re^rd'H, "^'^^ ^ apparatus, the i^ge 

3^ a high^paed printr^ proces^ ^ ^ ^ changed can 

,0 Tata inm.edialely befcre pnnted andv^ose ^ ^ « ^ prt«ed can be 

' t^storedter^pc^rily. a.i<««t,« memory =apac,^» 

se reduced, permitting the cos 

ftrther lowered. ,„aratus the print controi means may send to me 

,5 , in the above pnntmg aPP^^^ ^ ^, the transfer of 

controimeans3nir,ia9e.ran^^"«^«'^„,^,,,,,„. ,„m«=a«^«» 
,„«ge data representing "^^"^^ data representing the 

means *a^s the , «^ me printing means 

"ages, the n-^' » ^ ^ data transferred fronijh. image 

20 prints the images correspondmg to the ' 9 ^^e data. 

'° ^Icording apparaius, ^^-^-^tr^e Present mention having the a^o- 
^rtng to the s«th aspe« o P ^„ image data 

described obiects, there is ^-^^^ I image reccing apparan^^, 
^,as.nting still ^ages '-""^^^J^ p^ed by the printing appaiatus. 
25 aretransterredtoaprin^r^appa^^a^ 

The image recording apparatus j^ge recording 

c ng.n the resolution o. J^^^^^^Ud by the printing appa^us, 
apparatus to a resoluUon suitable for me image data 

a'Ti^ansfermeansfortrar^terringothepn^g^^^^^^^^ 

30 lose ™soiu«on has been ^'■"f „ J^"; meVnsfer means on a printmg 

'°lesponding«>.h.image^ata-^e^^,„3,3data^^^^ 
medium. «rithout changing the resoi 

transfer means. the images recorded by the tmage 

Wi«. the above pnnting ' , eomputer being provided 

35 recording apparatus can be P""'^'^^', ^ ,3„,,mg apparatus. An image 
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prlnsng "^'"^'^'^^ J^, me in-age at the appropnate 
Due to this, the pnnhng sPP**f^^ ^solution, in other words, 
„so,u<ion Without the function o. -^^^^^^ ^ , ^^a. changing 
„,«utacir».for*«.^~^^^^^^^^^^^^^^ 

5 circuit is not rBqu«ed, the P™*^ „^„ufactured at a lo««r cost. In 
tt« result that the printma appara^ ^ ^ me image data 

Of a resolution suitable for Deing pr 

10 A«o,din9ttmaaPove 'j"'*^^;^ ^ ;™ge recording epparatusto 
i^ge to ^ printed can '^'^^^.^ data transfer and a hi*- 
me printing apparatus. ^ above printing system, 

speed print^g ^'^^^.J^X^nme^ and whose resolution has i,een 

printing apparatus ,0 1« fu*ar ^vingthe 
Accordingto ^e ^^^^^^ J^,^ .pperatus which is 
20 eiMve^eseril»d obiects, mere .s P™«' ^ communication 

.etachabiy connected ,0 an image r^.^.™aw>^^^ ^ ^^^^^^^ 

™eans. The image '^'^^^ ^ as image data, and 

optical image formed by a^'« -^^^^^ apparatus through the 

sends data including me ^^^'^^ ,^a,s or data containing the 
25 communication means, and ..sptay mear^ the 

,„age data from the prinbng ^'^'^^^^ ^ ,eceWed mrough me 
,™,e data stored in ^^^J rcontr^l p«.onned by cor*rol 
communication means, in accc^^n 

™eans. The printing aPPa^"^'^^, ^ means of me image 

information pe«am,ngtomert«T^= for outputting me 

=^:xr:orc::rrar;rd^^- 

the display data on the display means; 
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^rfinn the control means of the 
»,3ge recording apparanis to «nster the , mag 

^ory.and .^„„ nn a recording medium an image 

pnnting means for pnnbng oo are ^^^^ 
5corrasUn9.o«^ei™^-^^;3.ed.ymesecor^ccn.roime«»^ 
apparatusinresponsattthacominandg ^^^^^ytt^^ 

,eN.een .he printtr^ 'P'^^^'^merage record^Q apparatus me drsp^ay 
,0 above prt,«ng .pP»at« ^'^^^JIZ me .mage re=ordi-« apparatus, 
.ataproducedbasedondata.^^-^^ -merefce. 

^ dismay ^^«^^''^^s no.t«vemen«.ion of d.spiay,ng 
even if the image recording app^«^ ^ «cord,n9 

n^ber of images which ^^"^^ ^ recorded by me 
,5 apparatus and me "-^^^r^irr^ges as recorded and^orme 

image recording apparatus, me nurao ^^.^^j^y^ -n^s 

'^ler o, images Which -^^^ Xnafen as to me images stored ,n 
using me above prir^ing aw^"^. 

me image recording apparat,« «n ^ ,„g apparatus, me 

20 More specir«aily , ac"-^ » ^ „emal co,vli«on of me ,mage 
a.oreme,*ionedirtorma««i,-«-^° 

reccxding apparatus '".^^^^ ^mg apparatus. In m,s case ,t ,s 
in me image m«n=,y o. me '^'^'JJ^, ^ ^ image record.ng 
preferred mat the display control ^ data represent,ng me 

25 C--. '"^^'^^ r ^^ge^e^ry. and mat ^ display mea,« 

.Iber Of still ^'^^^^X^ ^ '^^^ 
display the display data, thereoy 

the image memon(. ,„„,ratus the aforementioned infomialion 

,n the above prmttng ^i^, apparatus may be 

30 pertain.^9 » "^"J, la^es which can be f^er stored « me 
data representing me number "^""^ ^ control means 

tagememory. mmiscase, " " ,i,p,ay d«a P^duced on me 

'llfertome .nage '-^^^^^ttstlll Images whch can befurther 
pasis Of me data representing '^"^ „eans display me d,splay 
3s.ored,nmein.gen«-.^a^^^^^^^ 
data, thereby indicating the num 



the image memory. 
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Brief Description of Drawings 

li^ shows the appearance of a digital camera 10 

in the ROM of the printer. performed by 

Fig. 4 is a flowchart showing an image data pnnung p 

the printer. . ..*,=it ctate a Drinting direction indicating 

"V^e is a diagra. sh^ng a calendar created and prWed by the image 

data prlntir^ P"^ P**"™"' .T!!!- which a digW camera 

,,r,saperspe^vevie^J^^ 
20 and a printer according to the secona e 

connected to e^h^ ,,,,31 camera and 

^^serepn^^^—- 

invention. ^ .^^^^ s^risors according to the 

chaj;: u;n .he depressions onhe Keys in the -easy pnnt mode . 
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,ayoum>ackground printing menu, each of the lits 

icons representing image '^"^^ ^.^d sele*n menu «ith Icons 

Bg.16 is a diagram ^ a s.,«:ted image. 

6 ,or seiecttng °™ ^''^^'^^^^endar printing menu v*, iconsfor 
r ' 1^ «t^r ot comld With ».eoied i-^ge. 

printedv«th l»lng combined ^ 3 label prirrting menu 

- ' /''•nerrerrra^^n.s^h-.-com.ned^ 

::;rrrsucn%sa.e^c^-;-^^_„^ 

--"traX-^agrem— ^^^^^^^ 

seledina one of patterns wh«h ,s to be ~m^^ ^^^^ ^^^^^^^ 

^ a pos«»n*. a«. the "^'"^ ^""^^^.on combir«d ;rt,ting menu 
R,. 20B i. a diagram ^3^^, is ,0 be 

20 «ilh icons for '^'^^^ 'Z^tZ to form en collage image. 

"""^s^'r^T^er^^-""^^^^ 

II iTen^ai flowchart «hich si^ image displaying and printing 

25 processes. ^ process 

;ra:ra:::a«s^.an;ma.s.e.^^ 

--re':rr=------'™'^'^^^^^ 

%tTs""e'low*a,t shaving the process 0, prinur^ an wage combined 

^'^"^^'^tlafio.cne^snowing.epr^^ 

;r3o'ran::=-::::sso,Ung.elis.0nde.c,a,, 

""''"^rgTsV^^^O-t^sUghowanlmagesettingmen.a 
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pgs, 32A » 32C -«^-«^j"^3p,^ed and a chancer d«P»y 
^„u which 'n'^j;;;;^^ ^ ,,^;„, out the ,nveh«o,, 

and a lens unit section 12. ^ back surface (which 

liquid c^i *"='^'"«*l'L3^^cn) C the camera a«in hcdy 11 . 
appears .= .a the *=ht surface <-^^^ photographed, the lir^id 

cysta, dispiay sedion 13 = ,i,p„y sa=«c. 13 sen«s as a 

When reprodudng the m-aga, me hquKi ^ ^ ^ ,4 

^i,orfordisplay»>9*e .n^9a^'^-= ^ ,rE, and engage 

fc, perwn^ng '^'Z^J^ liquid «ystal display section 13. 

20 playbacKmode(PU)isp.ov^^e^J^-"^^^„3inPcdy11 areapower 
wrangedonthe upper surface o. ^^^^^ isusedto 

source sv..ch ^Sfor'-'n^oo-off *;"^^, .,„ ^e 

pnccgraph me c*- ^'^^'^^^J^, .T^ 17P Pcth tor seiectin, ,mege 
image recording mode, a * jgaion 13 In the image 

« — ISthroughwhichthelmaga 

^r::::-rcL^r::rrr:edon.he,ront,^cn^^ 

,„^3.1ensar.ac..»e^e^^^^^^^ 

^:f.r.::or:^--.ersa,isproyidedon.e 

^ Side (no. »' camere main Pody 1 1 so that lens 

The lens unit 1 2 is aua^ backward, 

35 *it 12 can Pe '^^'^'^'^JZ^^^'^ - ^ 

.ranged ^^J^^^^Z ir^age phnting sheet X can he 
confirmation window 12 tnroug 
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3^ 5 ._. Key 23b both for selecting i™"""** ° ^ as that to be 

printed, a diracfon , ^,1,3, ^era 10 Iwing held 

5 Lege ofthe "^i^* ^I^T?^^ * ph , menu for me selection 0, a print 
vertioally, a -MENU' W ^^^^^^^^Ld print mode and a calendar pnnt 
,„ode among a ,«m.al P"""^^;^" ^ ,3, ^^^ng a oomma,^ » start 

printer 20. ^..^^ the printing sheet X w,th an 

tt,e digital camera 10 and in ^ pnn«^ ^^^^ 3, , 3^ 

20 Tna digital camera 10 compnsese ^^^^ 

Amconvartar32,aWnggene«t^33^^- 9^^^ ^^^3,,^ 

^resslon/expansion =.ra^.. 35^= ^ 3 ^pu 42, a signal 

,e„s unit 12a .0 an analog electric ^ 
are anangad in a P'^=™"^°^';,oTgltal signals. The timing 

""rr33:rra:::?ra:.^— 

rr^'cC^O- ---rroC" tamp=raniys.ras 

cmpresses/expar^s digital ^-^^^^ ,^ ^ 37 is a flash 

the digital image signals sent J^'J^'J, ™morv control circuit 

memory and stores .he -^^"^'JZ^Z^^^ ^« -^<^ "'^^T 
35 38 cor»rols en address a, the ""^ """^^Mag stores system programs to 
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■^"1 cTu Iz^s ' »y»tem P^- stored In .he ROM 39, m 
10 analogsiBnal. ««logvld«.sl^l to which *e 

and the photo signal corresponding ^^^^^^ ^^^^^ , .^^^^ 

converted by the Art) con ^.^^^^^ 
20 is temporarily stored in the DRAM 35 a g ^^^^ ^^^^ components 

The digital image s.gna^ ^'^^J;'^;^^^^ the light signal 
such as Yellow (Ye). CyanCCy). ^^^^^ f^^^^^ 
corresponding to the image formed by the lens un« 

„^e. ^"•'^'•'•f' ^2 ,„eu,esme processing reqUred for generaUng 
First of a«, the CPU 4/:execu k t^p luminance signals are 

30 ..finance signa. hasaa 

genera.edus,ng,.orexampe^n.^-Ye^-P ,„ „s case, pixels or «UI 
„. ^^;;^^^:r.ZZ out, ^ Ve-con^onan. data o, »«e 

:r;t::;rrr.en.ionedv^^^^^^^^^ 

r.r::r,errJrrectedinadver.esu*.ha.a,.e3r,u™,s 
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■ ^ unage data is displayed on the 

^ ovsta, display), thus p^cess^g r^*ed for 

,oi.o«i^."e ^'-;«^;«^f^pU„,.„ tha iuminance signa^*^* 
generating Jng thi^ed out. 

5 have been generated «lh ^ fe. the Ye-. Cy- and Gr- 

Wen9enerat»^thedr«.nancB«gn^^.^ 

component si^* read °rgenarated. The data as generated 

Of Six pixels including the = ^na^ (.y- and Gr-oouiponent s,gnaU 

,s made to pass through the ^[^J*^^^^^^^ ^ me corre^- Known 
^ passed through the P^^l^' -^;^_^^^,^ ^ 

as White t«lar«e (this ^'"^J^^^Zc^ onaraotertstios of the oolor 
„, ohrominance -^^^'^^"^^ in white,, a,^ then are 

,3ns,erred.o tt«sK^19ane«.or«;^T^^^^^^ The iipuUi 

- "^Crre-nsignans^-^^^^^^^ 
.epressingthe Shutter button 16 ma CPU^2 

Jgenerating luminance „, seven pixels including 

When generating those l^.nan«s,g™^ a 3 ^ 

.5 Signals read cu..cm.he O^-; -;-^^^^^^ 

caused ,0 pass "^^^^^'^^^ the moire balance, the 
order to adjust mo«e bala.^ Y differences in the 

nonunifo^lty of the lura|na^s^aj^^ 

characterisucs of the pass through the LPF. no,ses o. 

30 By causing the -^^^Z- Then, an enhancing process ,s 

;r=.= >-:r:=^C.-,..ahera.ng 

including the Ye-, 
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10 """"O-a^so^tobesloredthe-wt ^j^ife causing switching 

,n me case of '^P"''"""' inpu, sec«on 4A to the CPU 

compression/expansion circuit 35. luminance and 

display section 13 is are CPU 61 . = key Input 

Tj^^TZo in.e.ece 55, a do* drcuH 56, ati^ng 

execues a system program stored ,o the 

:srrrr.g=rrr:r.J^^^ 
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M,,^. The timing generator 57 outputs 
^edc^c^USe indicates d^e^^^^,^3^„^p,„c^u. 
a limW signal for attaining a svn*«^» ^^^^^ ^ 

tomommeCPiJSr ^"*"™?,'',"!!r«^«Oin.erfa» Ti.e expansion 
^nput from *e dig«a. camera ^ 58, and 

6 Circuit 69 reads out me compre*^ "™^^ Prtnttu«er60 st^s, as 
expands the compressed image ^ as^ „^ 
prtnt data, .ne ^ge '^-'^^ZZ^ 1* , 

10 s^eet X b, a thermal „„„e Icey 22, the Key 23b. 

^^-'^^sTk 2Tr.S=utchangingK.y2B,the-MENU-Key 

^ ■_• key 23b, the SET key » 

26 andthe -PRIbfT Key 27. ^laer (M)54a«hichis set afff, T. 

RAM 54 Wudes a mode da^a^ ^ 

,5 -r and -y in a menu display "-"^^'^^^^ „enu selection regisUr (K) 
„ode and the calendar pnnt m«le^ ^ designated on 

54b in «hich tlag data accordmgjo the pnn ^ ^^^^ ^ 

,he print menu is set as 1 , ^ an . respectively, and a printing direction 

p« mode and t«=alend^ P"n'^!^.^''^„,,e image o. the 
20 setting register (P) 54c«hch ,s set a .^^^^^^ ^ ^ p„^, 

photographed with the digital «™^^; ° °" f ^ ^nied so that the right 
I is,'and»hi*>s seta. -V ■^^X^ -^ ^'^ ^ "'^'^ '^^ 
Side o. me image is ^^f'^^.^l^, ^ above, 
he printed so that the left side °^ displayed on me liquid 
25 The ROM 53 stores in ^''^ "'^ pattern data for 

cystal display section 13 o, ^'-^^.^ ^ color printer seCon 61 . 
setting W format of the iT«ge <^ " ^ J^^^ 5, requires in onler .0 
etc.. in addition .0 the system P^^'J^j^ldude me print operation, me 
control all operatioris of *e P^-^j^ „„„ ^ creating a calendar 

30 operauon o, expanding 'T^^^'Z.^^o^ ^ '° 
and me operation of petfcntMng data c ^ ^ 

The postcard printing fonnat p*ern sh ^.^ 
ccmbination of upper and lower areas^ re^ ^ ^,e„dar 

an image is laid out horizontally and a n.ed ^ of a verUcal layout 

35 printing format pattern shown '"^'9 .^^ ^ ^ calendar print area A4. 
'-i:r.ra:rrro:tm;eimagememorytOof^ 
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, 0 in - ^rr,*^x^:i 1ZTZ fir 

memory 58. TnecomHi Th*» imaae data expanded by the 

5 expansion circu* 59 B se« n ^ corresponding to the print mode 

rsro:rxL<M>-i:^KM..,3n.ispnnt.o. 

,y th. ooioT P""';'^'"^^;^, ,^ prtnting f^t patt"" is 

,0pr=«rronTersr.esent.atean.<.a.o,.e»«.,3™.,s..«. 

in the calendar print area A3. described. 
,n the diBllal =ant»ra 10 withthe P™<«2°- ^ „„aKions 

Wherein the compressea imay ,7 wherein the 

.orr.ru!r:r:o.e.c.e=te.toeaono.ner»«^ 

25 the initial value -f (step R3)- 20 and used to 

^ data stored in advance ,n K. of P 

• * iQ read out and sent to the UKU o\. 

30 CPU 42 of the disital «7-J^^'^^t,'d,splay command signal are 

When the menu data ^"^ "^^"^^ ™ camera 10, avldeo 
„nsfe.edftom.epn_n«^^^^^^ 

digital camera 10 (step R5). 
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nr the key 23b of the key input section 52 of the 
When the "V key 23a or the key ^.^^.^ 

phnter 20 is depressed ^^^^^^^^^ R6). . is determined 

crystal display section 13 of the d^^j cam ^ ^ 

aether the mode fiag^Astored.t^^^^^^ 
5 -0". in other words. >Artiether the present mo 

Rn . . i„ the stepR7 that the mode flag M stored in the 

When it is determined '"J^^P^ „ s^ows the menu display 
.ode «ag register ^^^^^^^^'^^^iZu selection register 54b of the 
,ode. the menu ^^^I'^l^^^^^^ the key 23a is operated^nd 
10 RAM 54 is incremented by 1 .n thec^ ^^^^^^^^ ^^^p 

15 interiace 55 (step R9). ^ arri „ovecl to indicate a 

; ,„ me digital camera 10. a a«on5 *P V , 3 

print mode on tt,e tnenu 'S'P'^f J^^mg command signal transfenad 
«gita, camera 10, in 7" X words in mspcnse to operation 

from the CPU 51 of .he pn,rt.^ 20. In * ^^^^^ . ^ 

.0 of me 23a and me - ^''J'^'^J^ p,„, is saiected and 
print mode, the postcard pnrst^deandm ^^^^ 

Lgnated on the liquid crys«i „ ^ moving ,he 

te. it be assumed that the ^^f^J."^ ^ ^ ^ ,nput section 52 ,s 

on the print menu. selection flag K'T has been 

25 d.pressedundermeccnd,t,onwhe»inlheme^^^^ ^^^^ 

set in the menu selection ''^"J^^J^^ .ata register 54a is "O" 
,1 is detemined vrttemer me mode '^^ "^ ^„ „ ,3 ^.tennined that 
which indicates me menu display . ^.^ 

-"°-^Tm::."r:"rrrmenuse,ec.,on,,agK-3.<step 
30 calendar pnnt mode. \r\ accora 

f^l 5V . a first-image readout command signal is 

r^rcTun"*e;r"andi:trans,erredtotheCPU4.o,the 

output from the CPU 5i °^ k r^6). 
.igLcarr-ralomrougt," O, e^ace5^^ 

35 in the digital camera '^^2^^^ ^ pmers st»ad in the image 
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,i,«,ii3S •me expanded wage data is converted to a 
compressior/expans,on ' ^ ^ ,„ liquid crystal display 

video Signal by the signal ^«^'%'^^Zi'i ^ ' ' 

section 13 through the ^I^^^^^ Zo s^na. (step R17). 
displays the image "n«r°^'^"Xl3b C the Rey ^ se=hon 52 is 
5 w,«, the Key 23a °^ ^3 ^.en ^y the digftal 

depressed v*ils the image "'"^"'^l'^,^^ displayed on the liquid 
c-«10«^s.onK.in«,e,m^^^^ 

^ display '^^^f'"^ „„de. i.e., any »« of .►-flass-l-, 
man the WO" indicating the "J ^, in the mode data register 

10 •2- a.^ -3. al. indicating ^ P-^f^-^;:::; ^ oommar. signal 
!:::p;rmreT;o':?;ar:::«ns.rred.o.he.g...can»ra.^ 

-"°:"r:s:^:r;o:in™^^^^^ 

,6 transferred up<^ the ■^«<«»^.^*» 1^ „^ out from the image 

printer 20. me stored image ^ " ..^p^y^d on the liquid crystal 

mem^y 37. The it^ge «hi* --^V be«.g * ^ 
«^,ay secHcn 13 is ^^^:ZX^ ^ ^ ^ 
20 the control infom>etion ccrrespondmg »me P ^ 

ttansferred to the digital '^'""^^r^ ^s out. of the image data 

has received the „age memory 37. the 

representing a P-«>;;,^~', .«ihg displayed on «ie liquid 

i„^e data sut»e*«n. » tha^'^ dMays the 

26 crystal display '^^"^ . iT^^rtloned subsequent image data. 

■,™age corresponding to the ^-"""T ^ „e image memory 37 of the 

AS seen from the above, «t,age data stor _ ^ 

digital c^nera 10 ^ seiected W °P';^^ ^J^,^^ vVhen «te di^cdon 
ar^isdisplayedaimellquidcry^l^^Pl^^^^^^^^ 
30 ranging Key 25 is depressed ^"^'^^f I ^ of "cr. 

!;rra:rr=;rnt^ 
-'=rsr:dSBsho«in^.^a.^^^ 

~"r:^rrndtrra^P«^bV--agedatap.nUng 
process%rformed by the printer 20. 
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. « whM, It is determined that the printing 
For e^mple, es sho«n .n ^'9-^ 54c o. the RAM 54 is 

diction flag P se. in the printmg ""^^^^^^^^^ ,.,g»ai camera 20 being 
.0- underage =ond«ion ^"^^JZ^l,,^, display sec«cn 13, in other 
,e,dvenicaiiyisb.Wdisp.a^on^»«^^j;, 

5 words, «hen it is detem..n«l «»t«^'»^ ^ «r,era beir„ held 
displayed win t« pHnted as ^-^^ p is set at M ■ in response to 
horizont-ly (Step R19). ^ ."""^^^^ty 25 (step R20). The CPU 51 
^ depression o,«.e ^'^^J^^^ irlage be printed so that its right 

printer 20, together with a P"^ 7^"J:^,,a.ing mat the image ,s .0 be 
the right side of the image «• J .^..p r22). 

,6 printed so that its right side ,s ^^'^ section of -he pnnter 

When the direction changmg l«y^ « p ^ 

20 is operated again, » is -""r "t! re^on f ^9 P is »et at -r (step R20). 
ourren.^ -r (step --^^^^^ *;::^ds ti^t the image be printed ,0 
TheCPUSt outputs display data ^ch«.m ■„ ransferred 

20 that its len Side is located above ^^^^ 

to the digital cam^ 1° ^ JleCd crystal display section « o, the 

Then, the image is ^''P'^';^;'^;'^'^ J„ indication marK m which 
digital camera ^^ ^^'T'^J^jT^. thereby indica^ng that the image ,s 
po,n.s to the left side of the '^ '"^^ ,„ep R22). 
2S to be phnted so mat its '"^^ .^the Key inpU secUon 52 o, the 

When the ditecuon switching Itey 2 ^„,,„g .jrection 

..eraoisope..™™-- 
flag P is cunently 2 (step 

(stepR25). , „„ indication ma* M displayed together with the 

30 Then, the printing '"*^'";^p„ „ of the digital camera 1 0 .s 

display data on ti-e liquid crys«l d.p a ^o^^ ^ 
deleted in o«ier that the selected mage d horizontaily^ 
,s printed as an io^age taken w.th tl^ d^« ^.^ panting 

,or e^mple. le, it -^^^^J^^l^ the ,mage ,s ,0 be pnnted 
36 d,rection mark m shown ,n P,g. '™ ^ „sp,ayed in the calendar 

so that its right side is seleciion flag K = 3 and the 

print mode Wherein the modeflagM-3, them 
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-,»rti»n flK, p = -r have been set in the mode data register S4a, the 
'"'^ 54b and flne printing direction setting register 54c in the 

printer 20 is depressed underthe above^bed cond, on 
. ^ RKl the CPU 51 outputs a print conoand signal, and that signal .s 
TsiaTe r^e calra 1 0 through the «0 interface 56 (s.^ 
™cPU42readsoulftomthain>agen»mory37the»T«gedata 

corresponding to the image dispiayed on the liquid crystal display ^"n^. . 
correspono 9 The CPU 42 transfers the readout .mage data to 

digrtai camera 10 (step ^4^ ^ ^ 

10 the printer 20 through the I/O interface 46. i ne ^ 

.Lrv « iha imaoe data transfeired to the pnnter 20 (step R35), 
'' ^^ ^^"^rcuiteoe^dsthe image data stored in the image 
M ,«»n raet The CPU si reads out the calendar printing forniat 
memory M ''^P^'' ™ .„ rqm 53. in accordance with the mod. 
pattern (refer to Fig. 3(B)) storeo in me Th« CPU 52 

15 flag M = set in the mode data register 54a of the ROM 54. The CPU 52 
!^«nes the readout fonnal pattern with the image data expanded by the 

a^'eo. ^ ^ ''"^ as print data in me 

^^r^e^S't^imagedaUiscorr^^dwithihefchnatpattarn^^ 

'°'^'°^"^ewiththaphmingdl,ec««n«agP = -1-intheprin«ng 

directirX register 54c the image data expanded by the expansion crcuit 

r4=it,=. data is laid out in the calendar pnnt area A4 on tne 
- "^^2:::^^ - -dance wi. .e p.sent date and day . 
the week which have been measured by the clock ^'rcu'* 56. 

The Print data produced and stored in the print buffer 60 as the 
J I the selected image data and the calendar printing format pattern 
30 combination of the seieaea imayc «„„«^„„r,Hinn to the 

" ,s output to the coior printer section 61, a™l the .mage '^'T^^ 

u Hificharae slot 30 of the pnnter 20 (step R38). 

'° "ZrtheCE"26 Of the i«y input section 52 of the primer 20 is 
d „erer(Z^6^" i»-etenninedwhe,herthemode.,a,Mwhichisno,-a' 

r^srthTmcdeda.are,is.erS4aofthe,^54. Thatis.it.s 
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^ ^ and me ^^'^^'^^^ ™c<.es, me mode M ,^ 
reset at "O- (step R28). ana in ^ 

Then.theCPU61a9a^"3dsou.me^ -Than^nudataas 
^„o stored m advance in ^^^7, % me WO intertaee 55^ 

^sferredfr«nmepnnter20.e..«CPU«o^ 

camera 10 (Step R38). „„, ^ me Keys in me Key input section 52 of the 
. et it be assumed mat none of me Keys cPU 51 , and 

^,er 20 are operated, no ^J^'^ZX^ 
,0 me CPU 61 peHorms no "^ '^'J'J^ 

suppiy 0, po«er to me P""'^^° ^'^^ '^^^ prtnter 20. t^ men. data 
upon me depression of the "^^"^^g^,, tome digital camera 10. 
, .na me menu display "-and s.,™ re^-'^, ,3 o, the 

and me print menu is ^-^'^.^^'^^ ^ - Key 23b is ^epre-d^'^ 
25 digital camera 10. ^^".^^.^^t^Ud to me digital camera 10 such mat 
cursor moving command signal ,ne prir* mode 

^ cursor on me print merui «^,^^^^^ ,„3ge readout command ts 
.esired. When me -SET Key 2A « de res^d. ^.^^^^^ „ 
transferred to tt« digits '^I'^^^Z^ 1 3. ^^men me Key 23a or me 
30 displayed onme li^d -^^^^^^^ command signal is transferredto 
.-■Key 23b is depi^ssed. the image s,^.*n^^^^^ 

^ digital camera 10. t-ie "^^^^^^^ Z^^^ Key 25 is depressed, 
c^tai display section 13. J^^^J^ „ camera 10. and ,s 

,„ag. direction setting data s tra.«^ ,3y .,ection 13. When me 
35 displayed as a mai. on '^J ^-^^^^^^^J, .gnal is sent to the digital 

r:it^"--^^^^^^^^ 
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pnnling sheet X in accopo ^^^^^ l^^^^g ^ 

«h,ch have been »"<>«» I"""'^^' Jple and easy operations on »he 

;C^:r;fL.Mc.^'-P'-s-on13c3n^..e=.,v.y 
displayed and printed. nerforming printing in accordance 

10 with the calendar pnntmg format pa«em, sr, g 

^era 1 0 and o, a ^ er^ar =" med^ ^ 
Crcu* 56 are P"'*«7 ^^^^^ can be printed both i^ges 

^ .„ita, « ^'^'^tTr. for exampie. «^ can be printed ^th the 

be,ng ="P«"'^''!^°!^* , image on me image transferred from 

15 calendar being supenmposed as a w™ 

the digital camera 10. accordance with the 

,„ tbe first ^ input sect^n 52 of 

rr;:rfo;r: ^--^ 

.:rrr:^eTr;o:r,:^3la,aninMets,s.emoth^^ 

'^"'^«'^"™'^"*^'^;:=ondEmbodiment 

The second embodiment C the present invention will now be described 
«,*,^erencetomedr»^^^^^^^^ 

"eaJ'ig-"-^^^^ 

"""t nt Z. a <^>.i-' — l^ nas a camera main body 10a and 
a lens unit section 103. ^ . gre formed on the upper surface 

" °rrceC,i- :lC"nT:u,.ace in .g. 7, of the camera main 
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3^ac..F,.7,a.me«n»ran,a.n.»dy1C«.excepta.ra.en,«.an.a 

5 a mode changing J^^^^', p JacK mode (PL, is arranged in 

racom^g ■™* ^^'"^.h*^ ^on 109, a i<ey 111 far 
me vicinity =« >he «ewfind^ ^^J^ ^ ^ a ■-- Key 

causing n«»rded images to be "<'"«^^"^ ^^^iy t»ing vi««ed 

, 12 far causing the image P'-^f ^ *e ,mage v^^^^^ ,3„,e,a main t>ody 1 02. 

A communication terminal 113 .s pro ^^j^ ,02 than 

those keys 1 11 and 11.^. « P'"a 

•„«rted in the "'^"."'^*™'^^ 3„3„ged on the front surface thereof 

,5 The ,ens "*=-"-.^°',^::',:^^.e of me digit- camera is 
,„ls lens is not shown .n ^<S Z^^ ,^3 is rotatebly arranged on 

me camerama.1 ,„ ^ ,,,ction of an arrow B shown ,n 
shown in Fig. 7, and can be roa^eo ^.^^ ^ ^ 

mat elect^g /"""^r^^.^ , , 5 ^ i„«rtion,discharge slot 1 16 

25 AS shown .n F,g. J, a pmter 1 ^^^^ ^ody. A 

"ri^^rC^'rolgh .ne .ot 1 , and the printing 
printing sheet P .s l'^*"" ^ ^ ^^ discharged from the printer 
Sheet P on which an '-^'^Z. upper surface o, the printer 115 is 
mrough the Blot 116. Theirompa „„ei 117 is formed on thai front 

30 .igh«y .rained aowr^.^ 

an EASY Key mo«. ° i iq are orov ded on the 

p„sh.t«.on.^,enda.— — 

and printer 115. both shown in Fig. 7. 
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The digital camera 101 includes electronic circuits which are a timing 
generator 120. a CCD 121. a driver 122. an amplifier123. an MD converter 124. 
a DRAM 125. an compression/expansion section 126. an image memory 127. a 
ROM 128. a RAM 129. a CPU 130. a key input section 131 . a video signal 
5 generation section 132. a VRAM 133. a D/A converter 134. a color LCD 1 35. an 
amplifier 136. a CD (Character Generator) 137 and an 170 port 138. 

The timing generator 120 generates a timing signal for controlling the 
driver 122 for driving the CCD 121 . The driver 122 drives the CCD 121 in 
accordance with the timing signal from the timing generator 120. The CCD 
10 121 photoelectrically converts a light signal representing an image formed by a 
ler.s unit 103ato an analog electric signal. The analog electric signal, to which 
the light signal has been photoelectrically converted by the CCD 121 . Is inputto 
the A/D converter li24 through the amplifier 123. 

The AID converter 1 24 is a circuit for converting the analog electnc signal 
15 outputfrom the CCD 121 to digital image signals. The DRAM 125 temporarily 
stores the digital image signals to which the analog signal has been converted 
by the A/D converter 124. The compression/expansion section 126 
compresses the digital image signals by an encoding process. The 
compression/expansion section 126 also perfom^s the expansion of data by 
20 carrying out a decoding process with respect to the digital image signals. The 
image memory 127 includes a flash memory, for example, and stores the digrtal 
image signals compressed by the compression/expansion section 126. The 
image memory 127 can store digital image signals corresponding to images the 
number of which is 1 00 or less. 
25 The video signal generation section 132 generates digital video signals 
by adding sync signals to the digital image signals. The VRAM 1 33 is a 
memory for storing the digital video signal. The D/A converter 1 34 converts 
the digital video signals output from the video signal generation section 1 32 to 
an analog video signal. The color LCD 135 drives the liquid crystal ,n 
30 accordance with the analog video signal input from the D/A converter 1 34 
through the amplifier 136, and displays a photographic image. 

The CG (Character Generator) 137 stores data, such as value data and 
cursor data, for causing image data stored in the image memory 1 27 to be 
displayed on the color LCD 135. ^ ^ 

36 The ROM 128 stores programs for driving and controlling each part of the 
digital camera 101. The CPU 130 executes the programs stored in the ROM 
128. and controls each part of the digital camera 101 . The RAM 129 
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•iv .^toms data used during arithmetic processing, etc. at the time the 
temporanly stores data usea a ^ operation signal input 

rpni30Derfomis processing. In response to a Key op«i « . . :„ 
CPU 130 perronn w executes the programs stored in 

-l_alsan*or the like eorwerted to serial signals. ^ „^ 

^^^opera«on Of medigi«l =an«ra 101 «ill now be ^^-^^ 

vLrtt^ user depresses a shutter button 109. the timing generator 120 
Wh«, the user dep ^ 

,„ «-P""-';^J^7;,';r^^^^^ soastophotograph^ieextema. 
generator. O™^]^ " tt,ereof formed by the lens unrt 

object to be photographed and fetch me g 

^ r 'Te:Crt^"^tr>^"2< and is stt.red in DRAM 
tt,rou9h the amplfier 1^and tl^ ^ 

^%r3srreTprt:irrige4ials,andg.nera^^^^^^ 

"dlo^ilcasigna.. ^.^^ CPU 130tr^^^ .- -.ar^ 
.-...naictethecompression/expansion section 126. me 

1.7 ™t^He oiode hanging switch 106 d^nward so mat tt,e 

127, the ""^"^ ™ 3^ (PLy When the digrtal camera 

digital camera 101 ^"'^ , ^^^ge signals (the compressed 

,3 se, in the ^^^^^^gnZ are transferred from the image memory 
" ';r;:rprr.ZnLsUon12e. -digltaiimagesignals 

,„.„d,ng U,e l^in^ce 

"■"T'telnl^ t:vi » :;7^ra«on seCon 132 generates 
3oS=r;a;r.ud:;.edig.nma^^^^^^ 

~srrjr:r:rd:::jd\isigna,s.othec^ 

^ZX^ '^^^ ^34 and the amplifier 136. The color LCD 13S 
d^^t'e rmage correspond^g to the image data stored In the image 
35 niemon. 127^ ^ ^^^^^ P,,. , ^ .escribed. 

Te P«.r 1 15 has a CPU 140. an image memory 141 , an expansion 
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section 142. a selection section 143. a key input section 144. an I/O port 145, a 
ROM 146. a color printer section 147 and a RAM 148. all being connected to 
each other via a bus 149. . r 

The I/O port 145 includes a circuit having a serial communication function. 
5 and perfonns data transmission/reception to/from an external unit. In general, 
the I/O port 145 is incorporated in an LSI serving as an one chip processor CPU. 
The key input section 144 is connected to a general purpose port of the CPU 
140 and outputs, to the CPU 140. key operation signals supplied from seven 
operation keys 1 1 Ba to 1 1 8g. In response to the key operation signals, the 
10 CPU 140 executes programs stored in the ROM 146. The function of each 
operation signal vwll be described later. 

The ROM 146 has a program area in which are stored programs for the 
operations of the CPU 140 which are. for example, the processing required for 
communication, the formation of print data, printing, the creation of a calendar. 
15 and an image data area in which data of compressed menus for selecting 
various format images and formats of the printer, such as compressed display 
data, compressed background data, bit map data corresponding to character 
codes layout, mini labels and postcards, etc. are stored. 

The selection section 143 selects image data to be displayed on the 
20 viewfinder 104. the programs (described later) stored in the ROM 146 and 
executed in response to the operation signals according to the operations of the 
operation keys 1 1 8a to 1 1 8g. the image data (the compressed display data and 
background data) and the CG (Character Generator), etc. 

The expansion section 142 has an image expansion function such as the 
25 JPEG, and expands, for example, data of a background image stored m the 
ROM 146 and the data corresponding to a selected format image. The 
expansion section 1 42 expands data transfen-ed from the digital camera 101. 
The image data stored in the ROM 145 and the image data representing a 
photographic image and output from the digital camera 1 01 are compressed 
30 data Therefore, it is necessary to expand those compressed data to a 
predetennined size, to which end the expansion section 142 is needed . 

The RAM 148 has a work area for the programs executed by the CPU 140 
are stored a print data memory area in which are stored Y print data for Yellow, 
M print data for Magenta and C print data for Cyan all being produced in 
35 accordance with a print data processing program in the ROM 146 after image 
data stored in the image memory 141 is expanded by the expansion section 142. 
an image combining area used to combine the print data and decoration data 
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such as the background data, and a memory area in which data set by the CPU 
140 is stored, etc. 

The color printer section 147 is a printer engine section, to which motor 
drivers for driving a DC motor, a stepping motor, etc.. a print head and venous 
5 sensors are connected. The sensors, which include an optical sensor, a 
mechanical contact type sensor and/or the like, sense the positions of Yellow 
(Y) Magenta (M) and Cyan (C) ink ribbons for color printing, and sense whether 
the printing sheet P has been loaded into the printer 1 1 5 through the sheet 
insertion/discharge slot 116. 
10 Fig 9 is a diagram showing how representative ones of the 
aforementioned drivers and sensors are connected to one another. 

A head motor 150 is connected to the CPU 140 with a motor driver 150a 
therebetween. A ribbon motor 151 is connected to the CPU 140 with a motor 
driver 1 52a therebetween. A sheet feeding motor 152 is connected to the CPU 
15 140 with a motor driver 152a therebetween. The motor head 150 moves a 
print head 153 between a print position and a non-print position. When the 
print head 153 is moved to the print position, it presses the printing sheet w.th 
an ink ribbon inbetween. The ribbon motor 151 sequentially feeds the Yellow 
(Y) Magenta (M) and Cyan (C) ink ribbons between the print head and the 
20 printing sheet P. The printing sheet P is moved for each line in a subscann.ng 
direction by the sheet feeding motor 1 52. 

The print head 1 53 connected to the CPU 140 includes nine hundred and 
sixty heating elements formed at a density of 300dpi (dots per inch) on a 
ceramic plate, and driver ICs for turning on/off the heating elements 
25 independently from each other. A sensor 154 senses that the printing sheet P 
has been loaded into the printer 115 through the sheet insertion/discharge slot 

Under the control of the CPU 140. the color printer section 147 turns on, 
for a predetermined period of time and at a print timing for each line, those of 
30 the heating elements which are located at the positions where dots are to be 
printed, such that a predetermined amount of heat is supplied to the ink ribbons, 
and the inks of predetemiined colors are transfen-ed onto the printing sheet, 
thus printing an image on the printing sheet. 

The function of each of the keys provided on the printer 1 1 5 will now be 

35 described. 

The "POWER" key 1 1 8d turns the printer 1 1 5 on/off. Moreover, the 
"POWER" key 1 18d includes a plurality of LEDs and indicates the internal 
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condition of the printer 1 1 5 by lighting the LEDs. For example, when the 
printer 1 15 is an ON state and is ready to perfonn printing, "green" one of the 
LEDs emrts light. However, when the malfunction of a driving motor, sheet 
jamming, or an en-or such as mismatching between a printing sheet and an Ink 
5 ribbon occurs, "red" one of the LED emits light. When the printer 1 15 is busy, 
"orange" one of the LEDs emits light. When the printer 1 15 is turned on upon 
the depression of the "POWER" key 118d. an initial menu TOP-MENU" which 
will be described later is displayed on the viewfinder 104 of the digital camera 
101. 

1 0 When the "EASY" key 1 1 8e is depressed during the display of the "TOP- 
MENU", the operation mode of the printer 115 is switched to an "easy print 
mode", in-espective of the selection of a fomnat The "easy print mode" is one 
in whidi a reproduced image displayed on the viewfinder 104 of the digital 

camera 101 is printed as is. 

1 5 The "MENU" key 1 1 8f has the function to cause the viewfinder 1 04 to 
display the "TOP-MENU" . Therefore, the depression or input of the "MENU" 
key 11 8f while the viewfinder 104 is displaying the "TOP-MENU" is ineffective. 
The "BACK" key 11 8g has the function to switch the menu which is being 
currently displayed on the viewfinder 104 to the previous menu. 

20 The "SET key 1 1 8c is a detemiinatiori key. By depressing the "SET 
key 11 8c during the selection process, a fomnat which has been selected in. for 
example, a menu displayed on the viewfinder 104. is determined as the forniat 
to be displayed. 

The key 1 1 8a and the key 1 1 8b are ones used when selecting a 
25 fomiat and svwtching menus from one to another. The "+" key 1 1 Bb is that for 
moving the cursor a forward direction, while the "-" key 118a is that for moving 
the cursor in a reverse direction. 

Fig. 10 shows how the initial menu is displayed on the viewfinder 104 of 
the digital camera 101 (hereinafter referred to simply as the camera 101) in the 
30 case where the camera 101 and the printer 1 15 are connected to each other as 
shown in Fig. 7. 

In this case, the camera 101 is turned on by operating the power source 
switch 1 05 of the camera 101. The mode changing switch 1 06 is moved to 
"PL" in order to set the camera 1 01 in the image playback mode. When the 
35 printer 1 1 5 is turned on upon the depression of the "POWER" key 1 1 8d. the 
"TOP-MENU" shown in Fig. 10 is displayed on the viewfinder 104 of the camera 
101 The "TOP-MENU" is used to select the desired one of the menus which 
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will be described later. 

The display state of the viewfinder 1 04, which changes from the "TOP- 
MENU" in accordance with the depressing operations of the individual keys 
1 1 8a to 1 1 Bg on the printer 115, will now be explained. 

5 As shown In Fig. 1 0, the letters "MENU" are displayed at the top on the 
"TOP-MENU", and six icons are displayed in two rows under the letters "MENU". 
The letters "LAYOUT" are shown under a first icon 1 55 (i.e. the left icon In the 
upper row). The letters "CALENDAR". "MINI", "POSTCARD". "COLLAGE" and 
-INDEX" are shown under icons 156. 157, 168. 159 and 160. respectively. A 

10 cursoriei is displayed under the letters "LAYOUT shown below the first icon 
155. This indicates that the first "LAYOUT icon 155 has been selected on the 
-TOP-MENU". 

There are two types of cameras, one type being that the camera has the 
function of generating character data to be displayed on a menu, and the other 
15 type being that the camera does not have the above function. When the 
Sprinter 115 Is connected to the camera 101 with the communication cable 114, 
ithe printer 115 recognizes the type of the camera 101 When the camera 101 
' is of the former type that the camera itself can generate character data such as 
^characters and a cursor, the character codes corresponding to the above- 
20 described letters and cursor, and data specifying their display positions 
(addresses) are transfen-ed to the camera 101. The camera 101 generates 
image data (bit map data) representing the above-described letters and cursor, 
combines the generated image data with the "TOP-MENU" transfen-ed as image 
data from the printer 1 1 5 and including the icons 155 to160. and displays the 
25 combination thereof on the viewfinder 1 04. When the camera 1 01 is of the 
latter type, the printer 1 15 fransfers image data representing the "TOP-MENU" 
including the icons 1 55 tol 60 to the camera 101 . Further, the printer 1 1 5 
produces image data representing the letters and the cursor which have been 
stored in advance in the printer 115, and transfers those image data together 
30 with their addresses to the camera 101. 

By depressing the "+" key 1 18b while the "TOP-MENU" is being displayed, 
the icon to be selected can be switched from one to another in the order of the 
icons 155. 156, 157, 158. 159 and 160. In this case, the cursor 166 moves to 
under the letters shown below the selected icon. By depressing the "-" key 
35 118a. the icon t£) be selected can be switched from one to another in the order 
opposite to that when the key 1 .1 8b is depressed. In this case also, the 
cursor 161 moves to under the letters shown below the selected icon. Thus. 
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upon the depression of the key i 18b or the key 1 1Ba. one of the 
functions of the printer 115, such as the menu selecting function and the page 
switching function which will be described later, is selected, or alternatively, the 
camera 101 is controlled in function. 
5 When the "MENU" key 1 1 8f is depressed, the mode of the camera 1 01 is 
shifted to a "TOP-MENU" display mode. Therefore, the depression or input of 
the "MENU" key 11 8f during the display of the "TOP-MENU" is ineffective. 

There is the case where the depression or input of the "BACK" key 1 18g 
is ignored as being ineffective. If the "BACIC key 1 18g is depressed after each 
10 mode and each operation have been selected and determined, the depresston 
or rnput of the "BACK" key 118g is accepted as being effective, when the prior 
selection and determination are canceled. 

When the "EASY" key 1 18e Is depressed during the display of the "TOP- 
MENU", the operation mode is switched to the "easy print mode" In-espective of 
1 5 the selection of an icon. In the "easy print mode" . the reproduced image 
displayed on the viewfinder 104 of the digital camera 101 can be printed as is. 
It is also possible to divide the viewfinder 104 into a plurality of frames and to 
display a plurality of images on those frames. The operation of the printer 1 15 
in the "easy print mode" is the basic operation. The " EASY" key 1 1 Be has the 
20 function of changing the number of reproduced images to be displayed at a time 
on the viewfinder 104 from 1 to 4, 4 to 9, and 9 to 1 in the "easy print mode". 

The display of reproduced images, the number of which is changed from 
one to another in the "easy print mode", will now be described. 

Figs. 1 1 A to 1 1 F show examples of images changed and displayed on the 
25 viewfinder 1 04 upon the depression of the "EASY" key 1 1 8e, "-" key 1 1 8a or the 
"+" key 1 1 8b in the "easy print mode". 

As shown in Fig. 1 1 A. when the "easy print mode" is set. the first recorded 
image (hereinafter refen-ed to simply as the image) is displayed on the 
viewfinder 1 04. Upon the depression of the "+" key 1 1 8b. the first Image which 
30 is being displayed on the viewfinder 1 04 is changed to the second image. 
Each time the "+" key 1 18b is depressed, the display image is switched to the 
third image, the fourth image, et seq. up to the last recorded image. After the 
last image is displayed, the first image is displayed again. When the key 
1 18a is depressed, the image which is being displayed is changed to the 
35 preceding image. When the key 11 8a is depressed under the condition 
wherein the first image shown in Fig. 11a is being displayed, the first image is 
changed to the last image. 
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When the -EASV key 1 18e is depressed during me display of me ni^t 
i^ge shovm in Fig. 1 1/V me vi»rtnder 104 is divided into ftur frames and the 
JL tofourth images are displayed one on each.of mefourf-Bmes on the 
^L^m. me Key 118. ,s depressed wtiiie <^eflrs ° fourth 

s Zoes are being displayed on the viewfinder 1 04 as shown ,n F.g. 1 1B, me 
Z^J^. ' e. me fifth to elghm i™ges are displayed on «»<e viewfinder 
:^et^l in Fig, 11E, Each «me me key 1 18b Is depressed •he -.x, 
Z images are sequenHally displayed. When me number o, images to be 
displayed last is less than four, one or more frames wim no images to be 

in disDiaved are displayed in gray. 

When me -EASY- key 118e Is depressed again while me four maaes 
Shown in Fig, 11B are being displayed on m. viewfinder 104. me viewfinder is 
into nineframes, and mefirstlo ninm irt^ges ^ displayed one on each 
jme nlneframes on m. viewfinder 104, Whenme-.- key 118b >s depressed 
15 at that time, me next nine images, i.e., me tenm to elght^nth irnag^ are 
displayedonmeviewfinderWasshownlnFIg, 11F. Eachfcmeme * key 
1 Bb is depressed, .he next nine images are sequentially displayed. When 
^ number of Images to be dismayed las, is less man '^^^^Z'^s^Z 
wim no images to be displayed are displayed in gray, Whenthe EASr key 
20 1 1 Be is depressed one more time while me nme images shown ,n Fig, 1 1 C are 
being displayed on me viewfinder 104. me state of me display returns to that 



iLs upon me depression of me -EASr key 1 1 ee, the number of image 
display frames on the viewfinder 104 Is changed from 1 to 4, 4 to 9 and 9 tt> 1 . 
25 When the key 1 1 8b is depressed, me image (images) which is being 

currently displayed on the viewfinder 1 04 is changed to me nejct Image (images) 
without me number of frames being changed. When me •-■ key 1 1 8a is 
depressed, me Image (images) which Is being cun^tly displayed on me 
viewfinder 1 04 is changed to me preceding Image (Images) wl«iout me number 
30 of frames being changed. When me printing sheet P is loaded through me 
Sheet insemon/discharge slot 116 (six^n in Fig. 7) under me condi^on wherein 
me desired image (Images) is being displayed on the viewfinder 104, me 
desired image (images) is printed. 

Figs 12Ato 12C show examples of Images changed and displayed on me 
36 viewrinder'l04 upon me depression Of me -EASY- key 11 se in me -easy print 

mode" Fig 1 2A shows me state wherein the mird Image is displayed on me 
vlewTinder 104 as a result of me v key 118b being depressed during me 
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display ofthe image shown in Fig. ilD. When the "EASY- key 1 Be Is 
depressed under the condition wherein the image shown in Fig. 12A is being 
displayed, the third to sixth images are displayed on the viewfinder 104. When 
the "EASY" key 1 18e Is depressed again under that condition, the third to 
5 eleventh images are displayed on the viewfinder 104 as shown In Fig. 12C. 
When the "EASY" key 1 1 8e is depressed one more time under the condition 
shown in Fig. 12C. the state ofthe display returns to that shown in Fig. 12A. 

Figs 13A to 13E shows examples of Images changed and displayed on • 
the viewfinder 104 upon the depression ofthe key 118a or the key 1 18b 
10 in the -easy print mode". Fig. 13C illustrates the same display state as that 
shown in Fig. 12B. Let It be assumed that in the case of the examples shown 
in Figs. 13A to 13E. the number of recorded images stored in the image memory 

127 Is nine. ^ • .t. 

When the key 11 8b is depressed under the condition wherein the 
15 images shown in Fig. 13C are being displayed, the images (the seventh and 
subsequent images) following the sixth image which is the last one among the 
irriages shown in Fig. 13C are displayed on the viewfinder 104 as shown in Fig. 
1 3D Since the number of recorded images is nine, the last frame (mariced 
with "X" in Fig. 13D) with no image to be displayed is displayed in gray. When 
20 the key 1 1 8b is depressed again during the display of the images shown in 
Fig 13D since there is no Image having a greater photograph number than No. 
9 the first to fourth images are displayed on the viewfinder 104 as shown In Fig. 
I 'sE With key operations thereafter, the images to be displayed on the 
viewfinder 104 are changed, based on Fig. 13E. not Fig. 13C. To be specific. 
25 v^en the key 118b is depressed under the condition wherein the images 
shown in Fig. 13E are being displayed, four images (the fifth to eighth Images) 
following the last display Image (the fourth image) are displayed on the 
viewfinder 104. although a diagram showing such a state is not presented. 
When the "-" key 1 1 8a Is depressed under the condition wherein the 
30 images shown in Fig. 13C are being displayed, since only the first and second 
images precede the third image which is the first one among the images shown 
in Fig. 13C. the first to fourth images are displayed on the viewfinder 104 as 
shown in Fig. 1 3B. With key operations thereafter, the images to be displayed 
on the viewfinder 104 are changed, based on Fig. 13B. not Fig. 13C. To be 
35 specific, when the key 1 18a is depressed one more time under the condition 
wherein the images are being displayed as shown In Fig. 138. the last ninth 
image is displayed on the first one of four frames as shown in Fig. 13A, and the 
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Key 1 1 8a is depressed one "^^'^^^^^f™^ ^ eighth images) 
Figs. i4Aro i-tc ^ ^ kev 118a orthe "+" key 118b in 

^'*"''"r:r"rrcTh:rs::rd:s;avst^as..atsh^ 

T ^ UtU^a assumed ma. in *e examples shown ^ Figs. 14A to 14E, 
H^^^l^rd^^Isges stored in ih. Imeg. me^ry 127 isHfteen. 
10 ^~;;*f;:"r.'^,^ Va is depressed ^ 
. ^hd Fig ^4C are being display*., sinoe only Une flrst and second 
l^eges is me first one an»ng the Images shown 

images precede the trtra im g ^ vie«irfinder 104 as 

15 =^°«"'"P'?^^f^J^^,^onFiB.14B.notFl9.14C. Tobe 

speofic, when the - ""y""* „ ,he tenth to Weenth Images are 

^ rirrt'l^rs «^ . t^- shown . F.. 14A, and 

.isrrr^edispi^ing^^^^^^^^^ 
:-■ trbic^areratrr :rrniri^^^ 

,„,ages are ^ ,,rth image) among the images shown .n 

';;rnirSC on the^^ewHnder m. a*«ugh a diagram showing suC 

' °'^!rT"C'l 18b IS depressed under the co^Won wherein the 
When the -J"' '''^ " ^ i„3ges (the twelfth and 

""T :Tirg« fill's STe eventh image wt,ich is me last one among 
r,lt are displayed on me viewfinder 104 as shown in 

.rnages '^J^^^'^^^^^ ^ ,„eges is «een. the las. five frames 

* vTn me key 1 1b is depressed again during .he display of .he 

Tit Fig TId since mere is no image having a greater photograph 
'"TrmrN 15 me fi,-t'° vlewfinder 104 

number '^^^ thereafter, the images to be 

35 as shown .r F.g. l'*^ ™" ' ^ a, t«,ed on Fig. 14E, not Fig, 14C. 
rr^rrir:ry:78:-sdUssedundermeco,.ition^erein 
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the images shown in Fig. 14E are being displayed, nine images {the tenth to 
eighteenth images) following the last display Image (the ninth image) are 
displayed on the viewfinder 104 (In fact, however, the tenth to fifteenth images 
are displayed, because the number of recorded images as stored is fifteen). 
5 although a diagram showing such a state is not presented. 

In the "easy print mode", the images to be displayed on the viewfinder 104 
are changed by operating the "EASY» key 118e. the key 118a or the key 
1 1 8b When the "SET key 1 1 8cls depressed during the display of a menu, 
that menu is detemiined as the desired one. and the operation mode of the 
10 printerHSisshiftedtotheprintmode. When the printing sheet P is loaded 
through the sheet insertion/discharge slot 1 16. the image which is being 
displayed on the viewfinder 104 of the camera 101 is printed as is. 

The "EASr key 1 1 8e can be used not only to print as described above 
the image on the viewfinder 104 as is, but also to select and detemiine the 
15 desired l^me image. For example, in the case where a hundred images as 
recorded are stored in the image memory 127. if the images are displayed one 
by one on the viewfinder 104 in order to search for a given image, the key 
1 18b has to be operated ninety-nine times or less, resulting in a long penod of 
time being required. However, in the case of displaying nine images at a time 
20 as shown in Fig. 1 1 C and depressing the key 1 1 Bb. all images can be 
sequentially displayed on the viewfinder 104 by operating the key twelve times 
at most By depressing the "EAST key 1 18e at the time nine images 
including the desired image are displayed on the viewfinder 104. the first image 
among the nine images is displayed alone on the viewfinder 104. If the key 
25 1 1 8b is depressed eight times at most, the desired image will be displayed on 
the viewfinder 104. By depressing the "SET key 1 18c at the time the desired 
image is displayed on the viewfinder 104. the image as displayed is detemiined 

as one to be printed. 

Six printing menus selected and detemiined by the "LAYOUT icon 1 55. 
30 the -CALENDAR" icon 156. the "MINI" icon 157, the "POATCARD" icon 158. the 
-COLLAGE" icon 159 and the "INDEX" icon 160 on the "TOP-MENU" shown in 

Fig. 10 will now be explained. 

A layout/background printing menu selected and detemiined by the 
"LAYOUT Icon 155 is one for executing the function to print a background. 
35 the case vy/here the "LAYOUT icon 1 55 is selected, an image which is the 
combination of the image as detennined as above and a background can be 
printed. A calendar printing menu selected and determined by the 



In 
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pnnl an .noe ^ be printed in the form of en .ndex. 

'^TS^Z et.ove'prinsng ^ncUons can t,e designate, by 
,hT^- key 11Ba or the key 1 18b so thet the cursor .s located 

.0 ^rCerrsTt-Vthedesired^nandby..^^^^^ 

""^ Rg ISAshowethefirs. page o, a ,ayou.*a^oro.nd printing menu wWch 

Lh.n the -UkYOUr icon 155 is selected and designated on the 
'top mI^U . cons N^no V.6 Showing six types or image iaycut tc^s are 
? ! n page A cursor (not shown) is displayed under ,con No. 1 

26 displayed on the ^^^^^ , ^ teyout form in wtiich a 

on the first page. "^"^ icon No. 2 shows the layout form in which 

Single iateral-frame ''^'J,'^^^^ ^ 3^er, loon No. 3 shows 

r;:rrr::=.eges:e,.doutso»^^^^^^^ 

30— ,iconHo..sh^sthe.^^^^^ 

icon iNu. o a . ^ *uio «i AYOUT 1/3" the numbers No. 1 to 

":r.e°yLert1Stothecamera101w^tha.c^m.a^ 
displaying characters and the cursor. When the camera 
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the function of displaying characters and the cursor, bit map data stored in 
advance is transferred from the printer 1 15 to the camera 101 . 

Each time the key 118b. for example. is depressed, the cursor .s 
moved from icon No. 2 toward No. 6, thus selecting any one of the .cons. 
5 When the key 1 1 8 is depressed under the condition wherein icon No. 6 js 
select, the page shown in Fig. 15B is displayed, and the cursor displayed 
under icon No. 7 which is the first one among the Icons illustrated in Rg. 16B. 
Icon No 7 shows the layout fomi in which three lateral-frame images are laid 
out triangularly Icon No. 12 shows the layoutform in which four lateral-frame 
1 0 imaaes are laid out in a matrix pattern so that each adjacent pair of lateral-frame 
imagesareincontact>^theachother. When the".- key 118b is depnassed 
under the condition wherein icon No. 12. which is the last one among the .cons 
illustrated in Fig. 15B. is select, the page shown in Fig. 15C is displayed, and 
the cursor is displayed under Icon No. 13 which is the first one among the .cons 

15 illustrated in Fig. 1 SC. 

icon No 1 3 also shows the layout fbm. in which four lateral-frame images 
are laid out in a matrix pattern. However, each adjacent pair of lateral-frame 
images in icon No. 13 are not in contact with each other, and are spaced at a 
predetemiined inten^al from each other. Icon No. 17 shows the layout fomi .n 
20 which nine lateral-frame images are laid out In a matrix fom, so that each 
adjacent pair of images are In contact with each other. Icon No. 18 shows the 
layout fomi in which nine lateral-frame images are laid out so that each adjacent 
pair of images are spaced at a predetemiined inten^al from each other. . When 
key 11 Bb is depressed under the condition wherein icon No. 1 8 .s select, the 
25 page shown in Fig. ISA Is displayed again. The printer IIS has e.ghteen 
,magelayoutfomisshowninFigs.15Ato15C. The direction in which the 
cursor is moved by depressing the key 1 1 8a is opposite to that when the 
cursor is moved by depressing the key 1 1 8b. 

m the case of the layout forms shown by icons Nos. 1. 2. 3. 12 and 17. 
30 backgrounds which will be described later cannot be determined. In the case 
■ of the layout forms shown by the other icons, the backgrounds can be 
determined. 

When one of the icons showing the above-described layout forms is 
selected by depressing the key 1 18b or the key 1 1 8a and when the 
35 selected icon is detennined as the desired icon by depressing the "SET" key 
1 1 8c the first page of a background selection menu for selecting the 
backgrounds of images to be laid out in the above-described layout forms is 
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displayed, e«ept the case «here the layout tonns shown by icons Nos. 1 . 2. 3, 
''"1nnn6'C^'=rthese,ec«cno,.he.a=.grounds.ot. combined 

«im t.^ J^^s in Ll^ fonn represented Py the selected layo^ icon are 
sl^o^^P-ngoneanomer. AsshownlnFlg. 16 si^sh^K^a^e 
icons Shoeing ba*ground patterns are displayed on each of the above- 
descrlbed four pages, and those four pages with twenty-four icons are 
d^UuenU one of^^bacKground patterns Shown by ma *«e^- 
^s 2 be seleaed and de.erm»«d as me background to ba ™«i 
10 Z the imaga(s). The method of moving me cur«.r for selecting one o^ me 
Tns^h^g me bacKground pattems and .r« m«hod of datermln.,^ me .con 
rd;^edby.Lcu.orasmeiconshowingmeba*g™.^dfobe»^^^ 
me imagecs) are me same as mose in me case of F,gs. 1 5A to 1 SC. After ma 
determlnaL of the backgmund. mat bacKgrou,«i is -'^•^ ^^^ ^ 
15 imaqels) This operation is repeated as for me omer images in me layout 
shX by the sale^ed layout icon, after whldi a printin, sheet is loaded in order 

to start printing. x,;^u 
Rb 17 shows ma fir« page of a calendar pnnting menu which ,s 

displayed when me "CALENDAR- icon 156 Is selected and detemriinad on me 
ZOTOpXieNU". in me calendar print mode set m me case where me 

-S^AR- icon156 IS sale^ed end designated, calendars of four fo^ts 
.^a^Hed. icon No. 1 on the first page illustrated in Fig. .7 -P--^»» 
calend^ print fomtat in which a calendar Is superimposed on the -m^^^ 
lateral**™ image. Fig. 18A shows an example of a ^^-"^^.^"'^Tl^ 
25ic=nNo lisselectodanddetermmed. icon No. 2 on me page illustrated n Fig. 
"represents the calendar print fom,a. in which a vertical-fram. image is laid 
out OP the left area, while a calendar Is laid out on me right area^ Fig^l SB 
shows an example of a calendar printed when icon No. 2 is selected and 
delemiined. Icon No. 3 on me page illustrated In Fig. 17 represents me 
30 calendar pnnt fcm«. in whi^ a calendar is laid out under a lataraMrame image. 
Fig 18C shows an example of a calendar printed when Icon No. 3 is selected 
and detemiined. icon No. 4 on me page illustrated in Fig. 1 7 represents me 
« entrant fon.at in ,*ich a c^andar is laid out under me len lateral-frame 
,„age while the next-monm calendar is laid out above the right 
35 image The memod of selecting and detemilnlng one of the above-descnbed 
icons on me first page of me calendar menu and an image fetching method are 
me same as those in me case where one icon on anomer menu explained 
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previously is selected and determined, after whidn an image/images is/are 
selected, determined and fetched. 

In Fig. 19A, the first and second pages of a mini label printing menu which 
are displayed when the "MINI" icon 157 is selected and detennined on the 
5 "TOP-MENU" are Illustrated overlapping each other. As shown in Fig. 1 9A, six 
icons showing image decoration pattems are displayed on each of the first and 
second pages. One icon can be selected among the twelve icons (image 
decoration pattems) on the first and second pages. The method of moving the 
cursor on the first and second pages and the method of selecting and 
10 determining the icon indicated by the cursor as the desired one are the same as 
those explained with reference to Figs. 1 5A to 15C. After one of the image 
decoration pattems is detemiined as the desired pattern, a given image is 
selected and detennined as the desired one in the manner explained previously. 
Then, as shown in Fig. 19B. sixteen images of the same pattern (normally the 
15 photographs of a face in this case), which can be stuck as small-sized labels on 
comers of visiting cards, are displayed together with the selected decoration 
pattern on the viewfinder 1 04. When the printing sheet P is thereafter loaded 
through the sheet insertion/discharge slot 1 16 into the printer 1 15, printing is 
initiated. It is also possible to print sixteen photographs of a face as images 
20 without such a decoration pattern. 

In Fig. 20A, the first and second pages of a postcard printing menu v»rtilch 
are displayed v^^en the "POSTCARD" icon 158 is selected on the "TOP-MENU" 
are illustrated overlapping each other. Four icons showing pattems which 
stand for various festivals are displayed on each of the first and second pages. 
25 One pattern can be selected among the eight pattems shown by the icons on 
the first and second pages. The method of moving the cursor on the first and 
second pages and the method of selecting and detennining the icon indicated 
by the cursor are the same as those explained with reference \o Figs. 15A to 
15C. After the determination of the pattern, the desired image is selected and 
30 detemiined as explained previously. Then, the selected pattern and the 
desired image laid out on a plain central part of the selected pattern are 
displayed as a composite image on the viewfinder 1 04. When the printing 
sheet P is thereafter loaded in the printer 115 through the sheet 
insertion/discharge slot 1 16, printing is initiated. 
35 Fig. 20B shows the first page of an illustration combined printing menu 
which is displayed when the "COLLAGE" icon 159 is selected and determined 
on the "TOP-MENU". As illustrated in Fig. 20B. four image icons showing the 
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. *«™o« are disDJayed on the first page. When icon No. 1 
patterns of decorat.on frames ar^^ 

-.3 selected, a designa^d -^^^^^^^^^^ .^3^,3 designated are fitted in 
pattern. When .con No 2 selected t .^^^^ ^ 

threeframesiikethoseofafilm. W*^;" J^^^^^^^ the decoration letters 

5 poster. Which is the -^-^^^Zl^ r^^^^^^ '^'^ 
.CuteMaidoutonthe^n^^^^^^ 

^serrn^uTsho^^ designated, the photograph is .aid out in a 
appropnate for use as a mug ..WANTED", and an 

*^-;C:o\l^t a" Un a western mo, IS p^ed. 
10 ^ge .»« ,e„rded .mage, are <*ep.ayed on *e 

FiflS. 21'^'° 2' ^r^!?^!^ is selected and designated. Fig. 

vie^finder 104 '^"'^f^^^^"^^ „e numb^ ^ images as »=orded 

fe,ourorl.ss.>n«h,ch «se a^ 21Bsho»s an example o. the display 
15 displayed on the viewTinder 104. "^'9^ m which case all of the 

.corded - J number of recorded images is ten or 

snows an Vreconied images are displayed in a 10 x 10 

greater, in which case all of the re ^ 

20 matrix pane, on me ^^ '"^^^^^^ of 36 dots . 52 dots) is used, 
manner, "TnLg the ahove^es^ibed structure 
■n^ operation of P"™ ^,8 flowcharts shown in 

-:r"r;:::Cer;trd:iay Which eresnown . ... ..to 

25 24C and Figs. 25A to 25C. perfonned with each section of 

^ ^TrdnatTel^of S -era 101 being controiied by 
the printer 115 and each sedion 3^ printer 

me CPU 140 o, the ...^tin'me communicaUon terminal 113 

"'T™:" -"?^:— tennlnani9o,«^^ 
■ ^°rrrh::— ca«oncab.114,.el^^^^^^^^^ 

processes in the general.ow*a.«.^;-:n%^^^^^ Fi. - sta.. it is 
When the processes .n the Seneral fl»«*>e ^^^^^^ 

determined whett^r a connection J, .een input 

35 101 ,stepsi,. r^^^^^^^^^ 

"'S''^' '"""r^rd untl connection signal is input ^ the 
is "No"), the determination is repeaiea uuui a 
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digital camera 101. 

When it is determined that a connection signal is input from the digital 
camera 101 (v/hen the result of the detemiination in the step S1 is "Yes"), the 
type of the digital camera 1 01 is confimied based on the connection signal (step 
5 S2) In this step, based on a signal representing an ID number and output 
from the digital camera 101. it is determined whether or not the digital camera is 
of the type having the function to display characters on the viewTinder (the 
function to generate character image data). 

As shown in Fig. 10, the "TOP-MENU" is displayed on the viewfinder 104 
10 ofthe digital camera 101 (stepS3). In this step, data for the display of the 
-TC^-MENU" is read out from a predetermined address in a compressed 
display data area of the ROM 146, and is transferred to the digital camera 1 01 . 
Further in accordance with the camera type as recognized, the letters 
representing a title and those to be laid out under the respective icons are 
15 transferred to the digital camera 101 in the form of character codes or bit map 
T^Zac^ display addresses have been added. When the "TOP-MENU" is 
displayed on the viewfinder 1 04, it is determined whether any one of the keys of 
the key input section 144 has been depressed (step S4). Until any one of the 
keys is depressed, the determination step S4 is repeated. 
20 Whenitisdetemiinedthatthe"MENU"key118forthe"BACK"key118g 

has been depressed, the detemiination step S4 is repeated. In other words, 
the depression ofthe "MENU" key 118f or the "BACK" key 118g is ignored. 

When it is determined in the step S4 that the "EASY" key 1 18e has been 
depressed, the printer is placed in the "easy print mode" such that the "EASY" 
25 process is initiated (step S5). In the "EASY" process, a command signal for 
causing the first image among the images stored in the image memory 127 to be 
displayed is output to the digital camera 101 (step S6). In response to this 
signal, the first one ofthe images stored in the image memory 127 is read out on 
the viev\rfinder 104 as shown in Fig. 1 1A, for example. 
30 When the first image is displayed on the viewfinder 104. it is again 
' " determined whether any one of the keys of the key input section 144 has been 
depressed (step S7). Until any one of the keys is depressed, the 
determination step S7 is repeated. When it is determined in the step S7 that 
the "MENU" key 1 1 8f has been depressed, a return to the step S3 is perfomned. 
35 When it is detemiined in the step 87 that the "BACK" key 1 1 8g has been 
depressed, the step S7 is repeated. In short, the depression of the "BACK" 
key 11 8g is ignored. 
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depressed, a command to *3P ^ ^ 

^ ^tr^T^tr^ vlndl 104 as Shown ,n Fl.. 

'"^'rjTaXCion o,*e camera 101. 

10 to the digi«. camera 101 inthestepSa 

^ «« twrd «me, -.a fou* t^e^ « -^^^^'^^ exlje. or as sho^ .n 
sequence as shorn in Figs, lie, 11A ana no. 

Figs. 12A, 12B and 12C. -^ct mat the •♦■key 118b or the --key 

When it is detennined .n the ^J.^^^J,^ ,^ge- is output 
« lieahasheendepressed^^;^ 

,0 the digits camera 1°;<«^^^ 3,^3, ,3 perfom,ed. and the depression c. 
digital camera 1 01 , a return to the 81^7 p ^ ^.^^^ 

^ one orthe ^^^'X^rSll image .images) which is 
camera 101. m J^' *!-^ ,3 ^3„ed from one having a given 

20 being displayed on the v.e«f.nder 1 04 ''J^ ^ p^otosraph 

photo^h number » -^-^7^ ^t^ "age h^v^g photograph Mo. 1 
number. For example, m the '^ '^ „|„^,.der 104 as shown in Fig. 1 1 A 
(.0. a, is being '^J^''^;:^^. 2 (No. 1 , as sho^ in 
(110), it is Change » J^^^^e™ the iLgas having photograph Nos. 1 to 4 
25 Fig.l1D(llA). '"*^'^'*^^^,3-,„«,„»«viewnnder104assho^ 
Z% :;;Crrrr::S .^ages having Pho^^r^h .OS. a to a 
(Nos. 1 to 4). as shown in Fig. 1 1E (im ^^^^ 

30 depressed dunng the display may ^.pu ^ 

■,n,agels) to be printed is ^""'"f j^^^^^ Ij^ng the digital image data 

correspond ng to f 3^,,,,, ..e CPU 130 otme digita, 

the pnnter 115. corresponding to the displayed image from 

rrajrr:::rr =he^u 

the I/O port 138 and the communication cable 144. 
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ThenumberofpbcelsoftheCCD121 in the digital camera 101 connected 
to the printer 1 15 may be 250.000. 300,000 or 350.000. for example. The 
printer 115 prints an Image at 480 dots in the main scanning direction and at 
640 dots in the subscanning direction. In other words, the number of dots 
5 printedbytheprinter115is480 x 640 = 307,200dots(about300.000dots). It 

is most prefen-ed that the image data to be transfen^d from the digital camera 
101 to the printer 1 15 be data of such a resolution that the printer 1 15 can pnnt 
a received image without changing the number of dots (resolution) of the image. 
When the number of pixels of the CCD 121 In the digital camera 101 connected 
10 to the printer115is 250,000. the digital camera 101 converts data of 250.000 
pixels to that of about 300,000 dots which is equal to the number of dots printed 
by the printer 1 1 5. That Is. the digital camera 1 01 interpolates the pixels of the 
image data, and thereafter sends the image data to the printer 1 1 5. When the 
number of pixels of the CCD 121 of the digital camera 101 connected to the 
1 5 printer 1 15 is 350.000. the digital camera 1 01 converts data of 350.000 pixels to 
that of about 300.000 dots which is equal to the number of dots printed by the 
printer115. That is. the digital camera 101 thins out the pixels of the image 
data and thereafter sends the image data to the printer 115. When the 
number of dots printed by the printer 11 5 is not 480 x 640 = 307.200 dots (about 
20 300 000 dots), the digital camera 101 needs only change the resolution of the 
image data to that according to the number of pixels printed by the pnnter 115 
and send the image data to the printer 1 1 5. 

The printer 1 15 temporarily stores the compressed image data as 
transferred in the image memory 141 . The compressed image data stored in 
25 the image memory 141 is expanded by the expansion section 142. after v/hich Y 
print data for yellow. M print data for magenta, and C print data for cyan are 
produced in accordance with the print data processing program stored in the 
ROM 146. The print data as produced are stored in the print data memory 
area of the RAM 148 in the fonn of a bit map pattem. The Y print data, the M 
30 print data and the C print data may be stored in three memory areas in the RAM 
148. However, it is also possible to sequentially store the Y print data, the M 
print data and the C print data in the same memory area and to sequentially 
print those data. 

When the print data are stored in the print data memory area, the pnnter 
35 1 1 5 performs the printing process (step S1 1 ). The printing process will now be 
described with reference to the flowchart shown in Fig. 23. 

After the start of the printing process in the flowchart shown in Fig. 23. it is 



PCT/JP97/02148 

WO 97/50243 

first determined whether the sensof 154 has sensed the loading of the printing 
sheet P through the sheet Insertion/discharge slot 1 1 6 (step S21 ). If the 
printing sheet P has not yet been loaded (the result of the determination in the 
step S21 is -No"), it is determined whether any one of the keys of the key input 
5 section 144 has been depressed (step S22). When it is detennined that none 
of the keys of the key input section 1 44 has been depressed (the result of the 
detemiination in the step S22 is "No"), a return to the step S21 is performed. 
Then the determination steps S21 and S22 are repeated. 

When it is determined that the sensor 154 has sensed the loading of the 
10 printing sheet P (the result of the determination in the step S21 is "Yes"), the 
p. .nting process is executed (step S23). In the printing process, based on the 
print data stored in the print data memory area (not shown) of the RAM 148. the 
CPU 140 outputs, to the print head 153. heat generation control data for each 
color and for each main scanning line in proportion to the gradation of the image 
15 to be printed The CPU 140 causes the motor drivers 150a and 150b to drive 
the head motor 1 50 and the ribbon motor 1 61 in synchronization with the output 
of the heat generation control data Then, the CPU 140 causes the motor 
driver 1 52a to drive the sheet feeding motor 1 52. Then, the image 
corresponding to the image data detemiined in the step S10 is thermally pnnted 
20 on the printing sheet P in the "easy print mode" described in relation to Figs. 1 1 
to 14. When the print of the image is finished, the printing sheet P is 
discharged through the sheet insertion/discharge slot 116. 

It is next determined whether the sensor 154 has sensed the discharge of 
the printing sheet P through the sheet insertion/discharge slot 116 (step S24). 
25 When it is detemiined that the print of the image has ended (the result of the 
detemiination in the step S24 is "Yes"), a return to the step S21 is performed, 
and the determination steps S21 and S22 are repeated. 

When it is determined in the step S22 that one of the keys of the key input 
section 144 has been depressed (the result of the deterniination in the step S22 
30 is "Yes") the processing according to the key depression is initiated. In other 
words the print processing mode can be changed to another processing mode 
not only after the print of the image is finished, but also before the pnnt of the 
image is initiated, by depressing one of the keys 1 1 8a to 1 1 8g of the key input 

section 144. . . 

35 When it is determined in the step S22 that one of the keys of the key input 
section 1 44 has been depressed, it is determined whether the depressed key is 
the "BACK" key 1 1 8g (step S25). When it is determined that the depressed 
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key is the "BACK" key 1 1 Sg. a command signal for causing the previously 
reproduced image to be displayed on the viewfinder 1 04 is output to the digital 
camera 101 through the communication cable 1 14 (step S26). After the output 
of the command signal, a return to the step S7 shown in Fig. 22 is performed. 
5 Consequently, the image which is being displayed on the viewfinder 104 of the 
digital camera 101 is changed to the image displayed previously, and the next 

key depression is waited for. 

When it is determined in the step S25 that the depressed key is not the 
"BACK" key 1 1 Bg (the result of the determination In the step S25 is "No"). H is 
10 determined whether the "MENU- key 118f has been depressed in the step S22 
(step S27). When it is determined that the "MENU" key 1 18f has been 
depressed (the result of the detemiination in the step S27 is "Yes"), a return to 
the step S3 shown in Fig. 22 is perfomned. Then, the -TOP-MENU" illustrated 
in Fig I0is displayed again on the viewfinder 104ofthedigitalcamera101 so 
15 that another processing shown In the "TOP-MENU" can be applied to the image 
selected and detemiined as the image to be printed. 

When it is determined in the step S27 that the "MENU" key 1 1 8f has not 
been depressed in the step S22 (the result of the determination in the step S27 
is "No") it is determined whether the "EASY" key 1 1 8e has been depressed in 
20 the step S22 (step S28). When it is detemiined that the "EASY" key 1 18e has 
not been depressed (the result of the determination in the step S28 is "Yes"), a 
return to the step S8 is performed. Then, the "EASY" process is restarted. 

When it is detemiined that the none of the "BACK" key 1 1 8g. the "MENU" 
key 1 1 8f and the "EASY" key 1 18e has been depressed in the step 822. the 
25 detemiination steps S21 and S22 are repeated. In short, during the printing 
process in the flowchart shown In Fig. 23. the depressions of keys other than 
"BACK" key 11Bg. the "MENU" key 118f and the EASY" key 118e are ignored. 

Referring to Fig. 22 again, when it is determined in the step S4 that the "+" 
key 1 1 8b or the "-" key 1 8a has been depressed, the cursor moving process Is 
30 conducted (step S12). and a return to the step S4 is performed. In the cursor 
moving process of the step S1 2. in accordance with the position of the cursor 
which is being cun^ntly displayed and the depression of the °+" key 1 1 8b or the 

key 18a. the address of the new display position of the cursor and cursor 
display data are sent to the digital camera 1 01 . and data for causing the 
35 position in which the cursor has been located to be displayed in white is sent to 

the digital camera 101. 

When it is detemiined in the step S4 that the "SET" key 1 1 8c has been 
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depressed, the mode of the printer is shifted to that one of various printing 
process modes which is indicated by the Icon selected by the cursor (step S1 3). 
Then one of the layout/background printing process, the calendar pnnting 
process, the card (postcard) printing process, the mini label printing process, 
5 the illustration combined (collage) printing process and the image list (index) 
printing process is executed. 

The digital camera 101 executes an image display process required to 
display the images stored in the image memory 27 and image display processes 
required to display the menus. In the image display processes required to 
10 display the menus, the image data to be displayed Is transferred from the printer 
115 to the digital camera 101 through the communication cable 114, and a 
menu is displayed on the viewfinder 1 04. 

Fig. 24 is a flowchart showing the layoutmackground printing process, Fig. 
27 is a flowchart showing the calendar printing process. Fig. 28 is a flowchart 
15 showing the mini label printing process. Fig. 29 is a flowchart showing the card 
(postcard) printing process, and Fig. 30 is a flowchart showing the image list 
(index) printing process. The illustration combined printing process (the 
collage printing process) is substantially the same as the card (postcard) 
printing process, and therefore its flowchart and explanation will not be 
20 presented. 

The layout/background printing process in the flowchart of Fig. 24 will 
now be described. 

In the flowchart shown in Fig. 24, the first page of a layout selection menu 
Which is shown in Fig. 15A is first displayed on the viewfinder 104 (step S31). 
25 When the layout selection menu is displayed on the viewfinder 104. it is 

determined whether any one of the keys of the key input section 144 has been 
depressed (step S32). When it is detennined that none of the keys of the key 
input section 1 44 has been depressed (the result of the detemiination in the 
step S32 is "No"), the determination step S32 is repeated, and the depression of 
30 any one of the keys of the key input section 144 is waited for. 

When it is detennined in the step S32 that the "EASY" key 1 1 8e has been 
depressed, the step SB of Fig. 22 is perfomied. When it is detemiined in the 
step S32 that the "MENU" key 1 18f has been depressed, the step S3 of Fig. 22 
is performed. When it is determined In the step S32 that the key 1 18b or 
35 the "-" key 1 18a has been depressed, the cursor is moved in the same manner 
as in the case of the step S12 (step S35). Thereafter, returning to the step S32, 
the next key depression is v^ited for. The depression of the "+" key 1 1 8b is 
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repeated in the steps S32 and S35. the second and third pages of the layout 
selection menu \Arfiich are Illustrated in Fig. 15B and 15C, respectively, are 
displayed sequentially on the viewfinder 104. 

When it is detennined in the step S32 that the "BACK' key 1 1 8g has been 
5 depressed, it is determined whether the first page of the layout selection menu 
which is Illustrated in Fig. 15A is being displayed on the viewfinder 104 (step 
S33). \Nhen it is determined that the first page of the layout selection menu 
which Is illustrated in Fig. 15A is being displayed (the result of the determination 
in the step S33 is "Yes"), a shift to the step S3 is performed. In other words, 

10 the preceding menu is displayed. When it is determined that the second page 
shown in Figs. 158 or the third page shown in Fig. 15C is being displayed, the 
page preceding that which is being displayed is displayed on the viewfinder 104 
(step S34). After this, a return to the step S32 is performed. By performing 
such processing, one of eighteen icons displayed on those pages of the layout 

15 selection menu which are illustrated in Figs. 15A to 15C can be selected, and 
the image layout form in which images are to be printed can be determined. 

When it is determined in the step S32 that the "SET" key 1 18c has been 
depressed, under the condition wherein one of the eighteen icons is select, the 
layout form represented by the icon indicated by the cursor Is determined as the 

20 desired layout form, and is stored in the RAM 148 (step S36). Following this, it 
is determined whether the layout form as determined shows a layout with a 
background (step S37). 

When it is determined in the step S37 that the layout form shows a layout 
with a background (the result of the determination in the step S37 is "Yes"), the 

25 background selection menu is displayed on the viewfinder 104 (step S38), and 
it is determined whether any one of the keys of the key input section 144 has 
been depressed (step S39). A key input from the key input section 144 is 
waited for until it is determined that any one of the keys of the key input section 
144 has been depressed. The menu (the background selection menu) 

30 displayed in the step S38 has pages with the background icons shown in Fig. 
16. 

When it is determined in the step S39 that the "EASY" key 1 18e has been 
depressed, a shift to the step S8 is performed. When it is determined in the 
step S39 that the "MENU" key 11 Bf has been depressed, a shift to the step S3 is 
35 performed. When it is determined in the step 839 that the key 1 18b or the 
key 11 8a has been depressed, the cursor is moved (step 842), and a return 
to the step S39 is performed. The cursor moving operation in the step S42 is 
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the same as that in the step.S35. 

When it is determined in the step S39 that the "BACK" l<ey 1 1 8g has been 
depressed, It is determined whether the first page of the baclcground selection 
menu which is illustrated in Fig. 16 is being displayed on the viewfinder 104 

5 (step S40). When it is determined that the first page of the background 
selection menu is being displayed (the result of the detennination in the step 
S40 is "Yes"), a return to the step S31 is performed. In other words, the first 
page of the preceding menu is displayed. When it is determined that one of 
the second and fourth pages of the bacl<ground selection menu which are 

10 shown in Fig. 16 is being displayed (the result of the determination in the step 
S40 is "No"), the page preceding one which is being displayed is displayed on 
the viewfinder 1 04 (step S41 ). and a return to the step S39 Is performed. In 
the above manner, the desired one of twenty four icons on the four pages of the 
bacl<ground selection menu which are illustrated in Figs. 16 can be selected. 

1 5 When it is determined in the step S39 that the "SET key 1 1 8c has been 
depressed, under the condition wherein one of backgrounds Is selected thus, 
the background represented by the background icon indicated by the cursor Is 
determined as the desired background, and the background data is stored in 
the RAM 148 (step S43). 

20 When it is detemiined in the step S37 that the layout fomn as selected 
does not show a layout with a background, the background selecting process 
from the step S38 to the step S43 is not perfomied, and the step S44 is 
performed. 

The image selecting process (step S44) and the image direction setting 
25 process (step S45), which will be described below in detail, are conducted next. 
When a layout form for a plurality of Images is selected, the background 
selecting process, the image selecting process and the image direction setting 
process are performed with respect to the images in the sequence from the first 
one of those images. 
30 The image selecting process in the step S44 will now be described in 
detail, with reference to the flowchart shown in Fig. 25. 

When me process in this flowchart starts, an image is first displayed on 
the viewfinder 104 (step S51 ). More specifically, as shown in Fig. 1 1 A. the 
image having photograph No. 1 and stored in the digital camera 101 is 
35 displayed (alone) on the viev»rfinder 104. 

When tne image selection menu is displayed, it is determined vv^ether 
any one of the keys of the key input section 144 has been depressed (step S52). 
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A key input from the key input section 144 Is waited for until it is determined that 
any one of the keys of the key input section 144 has been depressed. When it 
is determined in the step S52 that the "MENU" key 1 18f has been depressed, a 
shift to the step S3 is performed, and the "TOP-MENU" is displayed on the 
5 viewfinder 104. When it is determined in the step S52 that the "BACK' key 
118g has been depressed, a return to the step S38 is perfomied, and the 
background selection menu shown in Fig. 16 is displayed on the vjewfinder 104. 

When it is determined in the step S52 that one of the "EASY" key 1 18e, 
the key 1 1 8b and the key 1 18a has been depressed, the image selecting 

10 process is performed (step S53). In this process, as described with reference 
to Figs. 1 1 to 14, the desired image can be displayed alone on the viewfinder in 
such a manner that nine images, for example, are simultaneously displayed on 
the viewfinder 1 04 by depressing the "EASY" key 1 1 8e; other nine images 
including the desired image are simultaneously displayed on the viewfinder 104 

15 by depressing the key 118b; the image having the smallest photograph 
number among the above-described other nine images is displayed alone on 
the viewfinder 104 by depressing the "EASY" key 1 18e; that image having the 
smallest photograph number is switched to the next image having the second 
smallest photograph number among the above-described other nine images by 

2D depressing the key 1 18b. 

When the "SET key 1 18c is depressed in the step S52 under the 
condition wherein the desired image is being displayed on the viev/finder 104. 
the image is determined as that to be printed (step S54). Then, the image data 
corresponding to the image which is being displayed is transferred from the 

25 digital camera 101 to the printer 115. In the digital camera 101 , all recorded 
images are stored with the maximum resolution which the digital camera 101 
has. Accordingly, the amount of 1 -image data is relatively large. In this 
embodiment, the selected layout form mentioned above is checked, the 
resolution of the image data is changed to that according to the size which the 

30 image corresponding to the image data will have when laid out in the selected 
layout form, and the image data after the conversion is transferred to the printer 
115. For example, when a layout form for four images is selected, the CPU 
140 of the printer 115 commands the digital camera 101 to change the 
resolution of the image data corresponding to four images to a lower resolution 

35 (in this case, a resolution which is 1/4 that before the conversion). In response 
to this command, the digital camera 101 changes the resolution of the image 
data corresponding to the four images, and transfers the image data whose 
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resolution has been changed to the printer 115. The printer 1 1 5 prints the 
four images represented by the transferred image data on the same printing 
sheet P. When a layout form for nine images (refer to icons Nos. 1 7 and 1 8 
shown in Fig. 15C) is selected, the CPU 140 of the printer 115 commands the 
5 digital camera 101 to change the resolution of image data corresponding to nine 
images to a lower resolution which is 1/9 that before the conversion. In 
response to the command, the resolution of the image data is changed, and the 
image data whose resolution has been changed are transferred to the printer 
115. 

10 In the case where the digital camera 1 01 has a fine mode in which images 
are recorded at a high resolution and a normal mode in which images are 
recorded at a low resolution, the printer 1 15 can designate which of an image 
recorded In the fine mode and that recorded in the normal mode the digital 
camera 1 01 should transfer, at the time the printer 1 1 5 outputs a request for the 

1 5 transfer of an image to the digital camera 101. When the printer 115 
designates an image recorded in the normal mode, Vne image does not. in 
general, accord with the resolution of the printer 1 1 5 (the resolution of the 
image is lower). Therefore, the printer 1 1 5 changes the resolution of the 
image transferred from the digital camera 101 by such processing as the 

20 interpolation between the dots, and thereafter prints the image. 

The image direction setting process in the step S45 will now be described 
in detail, with reference to the flowchart shown in Fig. 26. 

When the image direction setting process is initiated, image direction 
setting data is first displayed on the viewfinder 1 04 (step S61 ). In this step, as 

25 shown in Fig. 31 A, a character display menu which inquires how an image 
determined as the image to be printed is rotated and laid out in a layout form as 
determined is displayed on the viewfinder 104. One of two rotational 
directions "< A" (a lateral-frame image is rotated 90") and "A >" (a 
vertical-frame image is rotated 90°) can be selected. In the initial state of the 

30 image direction setting menu, a cursor 162 is displayed under "< -> A" on the 
left side of the menu. 

When the image direction setting menu is displayed, it is determined 
whether any one of the keys of the key input section 144 has been depressed 
(step S52). A key input from the key input section 144 is waited for until it is 
35 determined in the step S62 that one of the keys of the key input section 144 has 
been depressed. When it is determined in the step S62 that the "MENU" key 
18f has been depressed, a shift to the step S3 is performed, and the "TOP- 
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MENU" Is displayed on the viewfinder 104. When it is determined in the step 
S62 that the "BACK" key 1 18g has been depressed, a return to the step S51 in 
Fig. 25 showing the image selecting process which precedes the image 
direction setting process is performed. 
5 When it is detemnined in the step S62 that the key 1 18b or the key 
1 18a has been depressed, the cursor 58 is moved to the right or the left in 
accordance with the key depression (step S63). Then, returning to the step 
S62, a key input is waited for. 

When it is determined in the step S62 that the "SET key 1 18c has been 
10 depressed, under the condition wherein one of the aforementioned two 
rotational directions is selected by the cursor 162, the rotational direction 
selected by the cursor 162 is determined as the desired direction (step S64). 
In this step, it is determined whether to change the address of the image data 
stored in the image memory 141. in accordance with the direction selected by 
15 the cursor 162. 

When the processes shown in the flowcharts of Figs. 25 and 26 are 
finished, the printing process in the step S46 shown in Fig. 24 is executed. 
The printing process in the step S46 is the same as that shown in Fig. 23. 

The calendar printing process will now be described with reference to the 
20 flowchart illustrated in Fig. 27. 

When the calendar printing process is initiated, a format selection menu 
is first displayed on the viewFinder 104 (step S71 ). When the format selection 
menu is displayed on the viewfinder 104, it is determined whether any one of 
the keys of the key input section 144 has been depressed (step S72). A key 
25 input from the key input section 144 is waited for until it is determined that one 
of the keys of the key input section 144 has been depressed. The format 
selection menu displayed In the step S71 is the calendar printing menu 
illustrated in Fig. 17. 

When it is determined In the step S71 that the "EASY" key 1 18e has been 
30 depressed, a retum to the step S8 shown in Fig. 22 is performed. When it is 
determined in the step S72 that the "MENU" key 1 1 8f has been depressed, a 
return to the step S3 shown in Fig. 22 is performed. When it is determined In 
the step 872 that the key 11 8b or the key 1 1 8a has been depressed, a 
cursor (not shown) is moved (step S73). Then, returning to the step 72, a key 
35 input is waited for. In the step S73, the cursor is moved in the same manner as 
that in the case of the step SI 2 shown in Fig. 22. 

When it is determined in the step S72 that the "SET" key 1 18c has been 
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depressed, under the condition wherein one of the icons displayed on the 
format selection menu is selected by the cursor, the calendar print format 
represented by the icon selected by the cursor is determined as the desired 
format (step S73). Then, the calendar print format as determined is read out 
5 from a calendar creation area of the ROM 146. and is stored in the work area of 
the RAM 148. After this, the process of selecting the image to be combined 
with a calendar in the calendar print format as detemiined is performed (step 
S75). following which the process of setting the direction of the image as 
selected is performed (step S75). The image selecting process in the step S75 
10 is the same as that shown in Fig. 25, while the image direction setting process 
in the step S75 is the same as that shown in Fig. 26. 

When the image selecting process and the image direction setting 
process are finished, the year and months of the calendar are determined. In 
order to determine the year and the months, year setting data (a character 
15 display menu in Fig. 31 B, which is used for setting the year) is first displayed on 
the viewfinder 1 04 (step 76). In the year setting menu shown in Fig. 31 B, the 
number "2000" representing the year 2000 is displayed under the letters "YEAR 
INPUT", and the cursor 163 is displayed under the last digit of the number. 
When the year setting menu is displayed, it is determined whether any 
20 one of the keys of the key input section 144 has been depressed (step S77). 
When it is detennined in the step S77 that the "EASY" key 11 8e has been 
depressed, a shift to the step SB shown in Fig. 22 is performed. When it Is 
determined in the step S77 that the "MENU" key 11 8g has been depressed, a 
shift to the step S3 shown in Fig. 22 is performed. When it is determined in the 
25 step S77 that the "BACK" key 1 1 8g has been depressed, a return to the step 
S71 is perfonned such that the first page of the format selection menu is 
displayed on the viewfinder 104. 

When it is determined in the step S77 that the key 1 18b or the "-" key 
1 18a has been depressed, the number "2000" representing the year 2000 is 
30 displayed with being changed (step S78). Upon the depressions of the "+" key 
1 18b. the number "2000" is increased to "2001", "2002" and the following 
numbers. Upon the depressions of the "-" key 1 1 8a, the number "2000" is 
decreased to "1 999". "1 998" and the following numbers. Returning to the step 
S77 thereafter, a key input from the key input section 144 is waited for. When 
35 it is determined in the step S77 that the "SET key 1 18c has been depressed, 
under the condition wherein the desired year is being displayed in the above- 
described manner, the year which is being displayed is determined as the year 
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of the calendar (step S79). 

When the year is determined, month setting data (a character display 
menu in Fig. 31 C, which is used for setting the months) is displayed on the 
viewfinder 104 (step S81 ). In the month setting menu illustrated in Fig. 31 C, 
5 the number "12" representing December is displayed under the letters "MONTH 
INPUT, and the cursor 163 is displayed under the last digit of the number. 

When the month setting menu is displayed, It is determined in the step 
S81 whether any one of the keys of the key input section 144 has been 
depressed (step SB1 ). When It is determined in the step S81 that the "EASY^ 

10 key has been depressed, a shift to the step SB shown in Fig. 22 is performed. 
When it is determined In the step S81 that the "MENU" key 1 1 8f has been 
depressed, a shift to the step S3 shown in Fig. 22 is performed. When it is 
determined in the step S81that the "BACK" key 1 18g has been depressed, a 
return to the step S76 is performed, and the year setting menu is displayed on 

15 the viewfinder 104. 

When it is determined in the step S81 that the key 118b or the key 
1 1 8a has been depressed, the number "12" representing December is 
displayed with being changed (step S82). Upon the depressions of the 
key 1 1 8b, the number "12" Is returned to "1" and increased to "2\ "3" and the 

20 following numbers. Upon the depressions of the key 1 18a. the number "12" 
is decreased to "1 1 "10", "9" and the following numbers. Returning to the 
step 381 thereafter, a key input from the key input section 144 is waited for. 
When it is determined in the step 881 that the "SET" key has been depressed, 
under the condition wherein the desired month is being displayed in the above- 

25 described manner, the month which is being displayed is determined as a 
month of the calendar (step S83). 

Following the above, calendar data representing the year and months 
determined in the steps S79 and S83 is produced based on a calendar creation 
program stored in the ROM 146. The calendar data as produced is temporarily 

30 stored in the RAM 148. Then, the Y print data, the M print data and the C print 
data, all transferred from the camera 101 and stored in the print data memory 
area of the RAM 148, and the calendar data stored in the RAM 148 are 
combined in the image combining area of the RAM 148, whereby print data as 
the combination of an image recorded in the digital camera 101 and the image 

35 of the calendar (step 884) is produced. The Y print data, the M data and the C 
print data are sequentially subjected to the above image combining process in 
the image combining area of the RAM 148. The numerals and characters in 



wo 97/50243 



59 



PCT/JP97/02148 



the calendar are read out as pattern data from the CG of the ROM 146, and are 
stored as the calendar data in the RAM 148. 

When the print data is produced In the step S84. the process of printing 
the image corresponding to the print data on the printing sheet P is conducted 
5 (step SB6). This printing process is the same as that shown in Fig. 23. 

The mini label printing process will now be described with reference to the 
flowchart shown in Fig. 28. 

When the mini label printing process in the above-mentioned flow chart is 
Initiated, the first page of an illustration selection menu (the mini label printing 
10 menu) shown in Fig. 19A is displayed on the viewfinder 104 (step S91). The 
illustration selection menu is that for selecting one of the image decoration 
patterns. Data corresponding to this menu is transferred from the printer 115 
to the digital camera 101, and is displayed on the viewfinder 104. 

When the illustration selection menu is displayed, it is determined 
15 whether any one of the keys of the key input section 144 has b>een depressed 
(step S92). A key input from the key input section 144 Is waited for until one of 
the keys of the key input section 144 is depressed. When It is determined In 
the step S92 that the "EASY" key 1 18e has been depressed, a shift to the step 
SB shown in Fig. 22 is perfonned. When it is determined In the step S92 that 
20 the "MENU" key 1 18f orthe "BACK" key 1 18g has been depressed, a shift to the 
step S3 shown In Fig. 22 is performed. 

When it is detennined In the step 892 that the *■+" key 1 18g has been 
depressed, it is determined whether that page of the illustration selection menu 
which is being currently displayed should be changed to the next page (step 
25 S93), in accordance with the present position of a cursor (not shown). In other 
words, it is determined whether the cursor display address corresponds to the 
display position of the last icon on that page which is being cun-ently displayed. 

When it is determined that the cursor display address corresponds to the 
display address of the last icon (the result of the determination in the step 393 is 
30 "Yes"), that page which is being displayed is switched to the next page (the 
second page behind the first page in Fig. 19A). and the cursor is displayed 
under the first icon on that next page (step S94). When it is determined that 
the cursor display position does not correspond to the display position of the 
last icon (the result of the determination in the step S93 is "No"), the cursor is 
35 moved to the icon following that under which the cursor is located (step 895). 
Then, returning to the step 892. a key input from the key input section 144 is 
waited for. In this manner, the icons are sequentially selected in ascending 
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order of the numbers allotted to the icons. 

When it is determined in the step S92 that the key 11 8a has been 
depressed, it is determined whether that page of the illustration selection menu 
which is being currently displayed should be changed to the preceding page, in 
5 accordance with the present position of the cursor (not shown). In other words. 
It is determined whether the cursor display address corresponds to the display 
position of the first icon on that page which is being currently displayed. 

When it is determined that the cursor display address corresponds to the 
display position of the first icon (the result of the determination in the step S96 is 

10 "Yes**), that page which is being currently displayed is switched to the preceding 
page (the undermost page in the case of Fig. 19A). and the cursor is displayed 
under the last icon on that preceding page (step S97). When it is determined 
that the cursor display address does not correspond to the display position of 
the first icon on that page which is being currently displayed (the result of the 

15 determination in the step S96 is "No"), the cursor is moved to the icon preceding 
that under which the cursor is located (step S98). Then, returning to the step 
S92, a key input from the key input section 144 is waited for. Thus, the icons 
are sequentially selected in descending order of the numbers allotted to the 
icons. 

20 When it is determined in the step S92 that the "SET" key 1 1 8c has been 
depressed, under the condition wherein one of the icons is selected by the 
cursor in the above-described manner, the image decoration pattern 
represented by the icon selected by the cursor is determined as the desired one 
(step S99). When the image decoration pattern is detemiined, the image (the 

25 reproduced image) having photograph No. 1 and stored in the digital camera 
101 is displayed on the viewfinder 101 as shown in Fig. 1 1 A (step S100). 

When the reproduced image is displayed on the viewfinder 104, it is 
determined whether any one of the keys of the key input section 144 has been 
depressed (step SI 01 ). Until one of the keys is depressed, a key input from 

30 the key Input section 144 is waited for. When it is determined in the step SI 01 
that the "EASY" key 1 18e has been depressed, a shift to the step S8 shown in 
Fig. 22 is performed. When it is determined in the step SI 01 that the "MENU" 
key 1 1 8f has been depressed, a shift to the step S3 shown in Fig. 22 is 
performed. When it is determined in the step S101 that the "BACK" key 1 1 8g 

35 has been depressed, a return to the step S91 is performed. 

When it is determined in the step 8101 that the key 118b has been 
depressed, the next image having a greater photograph number is displayed on 
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the viewfmder 1 04 (step S1 03). When that Image is displayed oh the 
viewfinder 104, a return to the step S101 is performed, and a key input from the 
key input section 144 is waited for. Each time the "+" key 1 1 8a is depressed, 
the image >which is being currently displayed on the viewfinder 104 is switched 
5 to the next image having a greater photograph number. 

When it is determined in the step S101 that the key 1 18a has been 
depressed, the image which is being currently displayed on the viewfinder 104 
is switched to the preceding image (step SI 03). Then, returning to the step 
S101 , a key input from the key input section 144 is waited for. Each time the 
10 "-" key 1 18a is depressed, the image which is being currently displayed on the 
viewfinder 104 is switched to the preceding image having a smaller photograph 
number. 

When it is determined in the step SI 01 that the "SET key 1 18c has been 
depressed, under the condition wherein the desired image is being displayed 
15 on the vievyrfinder 104 in the above-described manner, that image is determined 
as the image to be printed (step SI 04). Then, the image data con-esponding 
to the image which is being displayed is transfen-ed from the digital camera 101 
to the printer 115, and is temporarily stored in the image memory 1 41 . The 
image data, which is transfen-ed from the digital camera 101, is the Image data 
20 of a resolution reduced to 1/4 or 1/9. The expansion section 142 of the printer 
115 changes the resolution of the image stored temporarily In the image 
memory 141 , so as to be 1/20 that which the image has when displayed alone 
on the viewfinder 104. Then, as shown in Fig. 19B, print data as the 
combination of twenty images and the image decoration pattern is created, and 
25 the printing process is executed (step 8105). This printing process is the 
same as that shown in Fig. 23. 

The card (postcard) printing process will now be described with reference 
to the flowchart shown in Fig. 29. 

When the card (postcard) printing process in the above flowchart is 
30 initiated, the first page of the format selection menu illustrated in Fig. 20A is first 
displayed on the viewfinder (step S1 1 0). Menu data representing the format 
selection menu is also transferred from the printer 1 1 5 to the digital camera 1 01 
such that the format selection menu is displayed on the viewfinder 104. 

When the format selection menu is displayed, it is determined whether 
35 any one of the keys of the key input section 144 has been depressed (step 
S1 1 1 ). Until one of the keys is depressed, a key input from the key input 
section 144 is waited for. When it is determined in the step S1 1 1 that the 
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"EASY" key 1 1 Be has been depressed, a shift to the step S8 shown in Fig. 22 is 
performed. When it is determined in the step S1 1 1 that the "MENU" key 1 1 8f 
or the "BACK" key 1 18g has been depressed, a shift to the step S3 shown in Fig. 
22 is performed. 

5 When it is determined in the step S1 1 1 that the key 1 18b has been 
depressed, it is detemiined whether the first page of the format selection menu 
should be switched to the next page (step S112), in accordance with the current 
position of a cursor (not shown), in other words, it is determined whether the 
cursor display address corresponds to the display position of the last icon on 
10 the first page. 

When it is determined that the cursor display address corresponds to the 
display position of the last icon on the first page (the result of the determination 
in the step S1 12 is ''Yes"), the first page is switched to the next page (the 
second page behind the first page in Fig. 20A), and the cursor is displayed 

1 5 under the first icon on the aforementioned next page (step S1 1 3). When it is 
determined that the cursor display position does not correspond to the display 
position of the last icon on the first page (the result of the determination in the 
step S1 12 is "No"), the cursor is moved to under the icon following that under 
which the cursor is located (step S1 14). Then, returning to the step S1 1 1 , a 

20 key input from the key input section 144 is waited for. In this manner, the 
"POSTCARD" icons are sequentially selected in ascending order of the 
numbers allotted to the icons. 

When it is determined in the step S1 1 1 that the key 1 1Ba has been 
depressed, it is determined whether that page of the format selection menu 

25 which Is being currently displayed should be changed to the preceding page 
(step S1 1 5). In other words, it is determined whether the cursor display 
address corresponds to the display position of the first icon on that page which 
is being displayed. 

When it is determined that the cursor display address corresponds to the 
30 display position of the first icon (the result of the determination in the step S1 15 
is "Yes"), the page which is being currently displayed is switched the preceding 
page (the undermost page in Fig. 20A), and the cursor is displayed under the 
last icon on that preceding page (step 81 16), When it is determined that the 
cursor display position does not correspond to the display position of the last 
35 icon on the first page (the result of the determination in the step S1 12 is "No"), 
the cursor is moved to under the icon preceding that under which the cursor is 
located (step S1 1 7). Then, retuming to the step S1 1 1 , a key input from the key 
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input section 144 is waited for. In this manner, the "POSTCARD" icons are 
sequentially selected in descending order of the numbers allotted to the icons. 

When it is determined in the step SI 01 that the "SET' key 1 1 8c has been 
depressed, under the condition wherein one of the icons displayed on the 
5 format selection menu is selected by the cursor, the pattern shown by the icon 
selected by the cursor is determined as the desired pattern (step S1 1 8). In this 
case also, the image data corresponding to the pattern as determined is stored 
in the RAM 148. Next, the image selecting process is performed (step 119). 
after which the image direction setting process is conducted (step 3120). The 

10 image selecting process and the image direction setting process are the same 
as those shown in Figs. 25 and 26, respectively. By the processes in the steps 
81 19 and S120, an image to be printed and its direction are determined, and 
the image data corresponding to the image as determined is stored in the RAM 
148 (step 8121 ). When the Image Is determined, the year setting menu shown 

15 in Fig. 31 B is displayed on the viewRnder 104 (step 8122). 

When the year setting menu is displayed on the viewfinder 1 04, it is 
dietenmined whether any one of the keys of the key input section 144 has been 
depressed (step S123). Until one of the keys is depressed, a key input from 
the key input section 144 is waited for. When It is determined in the step 8123 

20 that the "EASY" key 1 18e has been depressed, a shift to the step 88 shown in 
Fig. 22 is performed. When it is detenmined in the step S123 that the "MENU" 
key 1 18f has been depressed, a shift to the step S3 shown in Fig. 22 is 
performed. When it Is determined in the step 8123 that the "BACK' key 1 18g 
has been depressed, a return to the step 8119 is performed. 

25 When it is determined in the step SI 23 that the key 1 1 8b has been 
depressed, the year is increased by "1" (step 8124). When it is determined in 
the step 8123 that the key 118a has been depressed, the year is decreased 
by "1" (step 8126). The processes in the steps 124 and 125 are the same as 
those explained in relation to the step 878 of the calendar printing process 

30 shown in Fig. 27. When the year is increased or decreased by "1" in the step 
8124 or 8125. a retum to the step 8122 is performed. 

When it is determined in the step 8123 that the "SET" key has been 
depressed, under the condition wherein the desired year is being displayed, the 
year is determined as the year to be printed (step 8126). The characters 

35 which represent the year are read out as font patterns from the CG of the ROM 
146, and are combined with an image recorded by the camera 101 , thus 
producing print data. The image corresponding to the print data as produced 
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is printed (step SI 27). This printing process is also the same as that shown in 
Fig. 23. 

The image list (index) printing process will now be described with 
reference to the flowchart shown in Fig. 30. 
5 When the image list (index) printing process in the above flowchart is 
Initiated, image*numl3er data specifying the number of images recorded by the 
digital camera 101 and stored in the image memory 127 is transferred from the 
digital camera 101 to the printer 115 (step SI 30). When it is confirmed that 
the reception of the image-number data is finished (step SI 31). a character 

10 display menu is created and transferred to the digital camera 101 , and is 

displayed on the viewfinder 1 04 (step SI 32). In the case where the number of 
pixels of the CCD 121 in the digital camera 101 is 350,000. the character 
display menu shown in Fig. 32A is created. In the case v^ere the number of 
pixels of the CCD 121 is less than 350.000, the character display menu shown 

15 in Fig. 32B is created. 

The number of image data is specified in " * * * • of the part "NORMAL * 
* PAGES" of the character display menu illustrated in Fig. 32A. More 
specifically, the number of stored images of 320 dots x 240 dots is shown in " * 
The number of image data is shown also in " ♦ of the part "FINE * * 

20 PAGES". However, the number of fine stored images of 640 dots x 480 dots is 
shown in " * * The display menu illustrated in Fig. 32B does not have the 
part "NORMAL * ♦ * PAGES" or "FINE * ^ PAGES", and the number of 
stored images is shown in " * * " simply as " * * PAGES". In this case, image 
data representing relatively low resolution images of 320 dots x 240 dots are 

25 stored in the Image memory of the digital camera 101. 

In accordance with the image-number data received in the step SI 30, 
data representing characters (numerals) corresponding to the number specified 
by the image-number data, and addresses showing the positions in which the 
characters are to be displayed are transferred to the digital camera 101 after 

30 data representing the character display menus illustrated in Fig. 32A or Fig. 
32B have been transferred to the digital camera 101 and displayed on the 
viewfinder 104, whereby the number of images as recorded is displayed on the 
part " * * ♦ • or " * * 

When the number of recorded images is displayed, it is determined 

35 whether any one of the keys of the key input section 144 has been depressed 
(step 3134). Until it is determined that one of the keys has been depressed, a 
key input from the key input section 144 is waited for. When it is determined in 
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the step S134 that the "EASY" key 1 18e has been depressed, a shit to the step 
SB shown in Fig. 22 is performed. When it is determined in the step SI 34 that 
the "IVIENU" key 1 1 8f or the "BACK" key 1 1 8g has been depressed, a shift to the 
step S3 shown in Fig. 2 is performed. 
5 When it is determined in the step S1 32 that the ^SET" key 11 8c has been 
depressed, under the condition wherein while the number of recorded images is 
being displayed, the character display menu illustrated in Fig. 32C is created 
and transferred to the digital camera 101 , and is displayed on the viewfinder 
1 04 (step SI 35). The character display menu illustrated in Fig. 32C inquires of 
1 0 a user as to whether to perform printing or not. In the case of "YES", the user 
is instructed to load the printing sheet P through the sheet insertion/discharge 
slot 1 16. while in the case of "No", the user is instructed to press the "MENU" 
key 1181 

Next, it is determined by means of the sensor 164 whether the printing 
15 sheet P has been loaded through the sheet insertion/discharge slot 116 (step 
SI 36). When the sensor 154 senses the insertion of the printing sheet P (the 
result of the determination in the step SI 36 is "Yes"), printing is started (step 
S137). Then, in accordance with the number of recorded images, the list 
(index) of all images is printed with those images being laid out as shown in Fig. 
20 21 A, Fig. 21 B or Fig. 21 C. 

When the number of recorded images is ten or greater and accordingly 
the recorded images are displayed in a 10 x 10 matrix pattern, all of those 
images are printed as thumbnail images (images each being formed of 52 dots 
X 36 dots). 

25 When It is confirmed that the printing started in the step SI 37 has been 
finished (the result of the determination in step 138 is "Yes"), the "TOP-MENU" 
is displayed. When the sensor 154 does not sense the insertion of the printing 
sheet P in the step SI 36, it Is determined whether any one of the keys of the key 
input section 144 has been depressed (step S139). Until it is determined in 

30 the step SI 39 that one of the keys has been depressed, a key input from the 
key input section 144 is waited for. 

When it is determined in the step 92 that the "EASY' key 1 18e has been 
depressed, a shift to the step S8 shown in Fig. 22 is performed. When it is 
determined in the step S92 that the "MENU" key 1 18f or the "BACK" key 1 18g 

35 has been depressed, a shift to the step S3 shown in Fig. 22 is performed. 

Thus, by performing the key depressing operation without inserting the 
printing sheet P, the user can cancel the list (index) printing process and can 
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make another process executed. 

High-speed printing can be achieved also in the case of printing a large 
number of images by the above-described list (index) printing process. If the 
digital camera 101 converts the image data corresponding to the large number 
5 of images to thumbnail image data and transfers those thumbnail image data to 
the printer 1 15, as in the case of changing the resolution of image data 
corresponding to four (nine) Images to a lower resolution which is 1/4 (1/9) that 
before the conversion. 

In the step S130, the image-number data specifying the number of images 
10 which have been recorded by the digital camera 1 01 and stored in the image 
memory 127 Is transferred from the digital camera 101 to the printer 116. 
However, data specifying the number of images which can be further recorded 
by the digital camera 101 may be transferred to the printer 115. 

The recording medium on which an image is printed with the printer 1 1 5 of 
15 the second embodiment is not limited to the printing sheet P, and may be an 
adhesive label vwth a separable paper, or a transparent film. The color printer 
147 may print an image by employing systems such as an ink jet system other 
than the thermal printing system. 
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CLAIMS 

1 . A printing apparatus whi^ is detachabty connected to an image 
recording apparatus (10) and whicli is capable of communicating with said 
image recording apparatus (10), said image recording apparatus (1 0) 

5 comprising image fetching means (31 -34) for fetching, as digital signals, image 
information units each representing a still image, an image memory (37) for 
storing the image information units fetched by said image fetching means (31- 
34), display means (13) for displaying the image information units stored in said 
image memory (37). and control means (42) for controlling said image memory 
10 (37) and said display means (13) In accordance with an extemally received 
control signal, 

said printing apparatus being characterized by comprising: 
input means (52) for inputting control signals; 

first control means (51) for receiving a first control signal input from said 
15 input means (52) and sending said first control signal to said control means (42) 
of said image recording apparatus (10), in order to cause said control means 
(42) of said image recording apparatus (1 0) to read out at least one of the image 
information units stored in said image memory (37). and in order to cause said 
display means (13) to display the image represented by said at least one image 
20 infonmation unit read out from said Image memory (37); 

second control means (51 ) for receiving a second control signal input 
from said input means (52) and sending said second control signal to said 
control means (42) of said image recording apparatus (10), in order to cause 
said control means (42) of said image recording apparatus (10) to output said at 
25 least one image information unit representing the image displayed on said 
display means (13) to said printing apparatus; 

image information receiving means (55) for receiving said at least one 
image information unit output from said image recording apparatus (10); and 
printing means (61 ) for printing on a recording medium (X) the image 
30 represented by said at least one image infomiation unit received by said image 
Information receiving means (55). 

2. The printing apparatus according to claim 1 , characterized by further 
comprising: 

third control means for receiving a third control signal input from said 
35 input means (52) and sending said third control signal to said control means 
(42) of said image recording apparatus (10). in order to cause said control 
means (42) of said image recording apparatus (ID) to set the direction of an 
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image to be displayed on said display means (13); and 

storing means (54c) for storing direction information corresponding to the 
direction set by said control means (42) of said image recording apparatus (10) 
vi*ien said third control signal is input from said input means (52), said printing 
5 means (61) printing the image represented by said at least one image 
infomnatbn unit received by said image information receiving means (55), in 
accordance with the direction Information stored in said storing means (54c). 

3. The printing apparatus according to daim 2, characterized in that 
said third control signal includes data specifying the direction of the image to be 

10 displayed on said display means (13). 

4. The printing apparatus according to daim 1 . characterized in that 
said image information receiving means (55) receives image information output 
from said image recording apparatus (10) in the form of compressed data, said 
printing apparatus further comprises expanding means (59) for expanding the 

15 image information received by said image information receiving means (55), 
and said printing means (61) prints an image represented by the image 
information expanded by said expanding means (59) on said recording medium 
(X). 

5. The printing apparatus according to daim 1 , characterized by further 
20 comprising: 

format storing means (53) for prestoring print format data representing 
print formats and selection display menu data for selecting a desired one of said 
print formats; 

fourth control means (51) for receiving a fourth control signal from said 
25 input means (52) and sending, togetlier with said fourth control signal, the 
selection display menu data stored in said format storing means (53) to said 
control means (42) of said image recording apparatus (10), in order to cause 
said control means (42) of said image recording apparatus (10) to display on 
said display means (13) an image corresponding to said selection display menu 
30 data; 

selecting means (52) for selecting one of said print formats, based on the 
image corresponding to said seledion display menu data and displayed on said 
display means (13); and 

print data produdng means (51 , 60) for producing print data representing 
35 an image to be printed, based on at least the image information received from 
said image recording apparatus (1 0) and the print format data selected by said 
seleding means (52), and for supplying said print data to said printing means 
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(61). 

6. The printing apparatus according to claim 5, characterized in that 
said printing apparatus further comprises time measuring means (56) for 
measuring time information, said print fomiats include a print format having an 

5 area (A4) in which an image corresponding to the time information measured by 
said time measuring means (56) is to be printed, and said print data producing 
means (51, 60) produces said print data, based on the image information 
received from said image recording apparatus (1), the print format data sele^ed 
by said selecting means (52) and the time information measured by said time 
10 measuring means (56). 

7. The printing apparatus according to claim 1 , characterized by further 
comprising power source control means (51) for shutting off a supply of power 
to said printing apparatus (20) when no control signal is input said input means 
(52) for a predetermined period of time. 

15 8. A printing apparatus which is detadnably connected to an image 
recording apparatus (101) via communication means (138), said image 
recording apparatus (101 ) storing digital signals obtained from an optical image 
formed by a lens unit (103a) in an image memory (127) as image data, sending 
data including said image data to said printing apparatus through said 

20 communication means (138). receiving control signals or data containing said 
image data from said printing apparatus, and displaying on display means (104) 
the image data stored in said image memory (127) or the image data received 
through said communication means (138). in accordance with a control 
performed by control means (130), 

25 said printing apparatus being characterized by comprising: 

storing means (146) for storing printer operation image data for causing 
said display means (104) to display an image for selecting a desired one of a 
plurality of formats, and for storing image data corresponding to said formats; 
first control means (140) for sending said printer operation image data to 

30 said communication means (138) of said image recording apparatus (101), in 
order to cause said control means (130) of said image recording apparatus 
(101 ) to display on said display means (104) an image corresponding to said 
printer operation image data; 

format selecting means (144) for selecting a desired one of said formats 

35 in accordance with the image corresponding to said printer operation image 
data and displayed on said display means (104); 

second control means (140) for sending a first control signal to said 
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control means (130) through said communication means (13B), in order to 
cause said control means (1 30) of said image recording apparatus (1 01 ) to read 
out the image data stored in said image memory (127) and display the read-out 
image data on said display means (104); 
5 image selecting means (144) for selecting desired image data among the 
image data displayed on said display means (104); 

fomiat image reading means (140) for reading out from s^d storing 
means (146), image data corresponding to the format selected by said format 
selecting means (144); 

1 0 third control means for sending a second control signal corresponding the 
imat 9 data selected by said Image selecting means (144) to said control means 
(130) through said communication means (138) of said image recording 
apparatus (101 ). in order to cause said control means (130) to read out from 
said image memory (127) the image data selected by said image selecting 

15 means (144) and send the read-out image data through said communication 
means (138); 

receiving means (145) for receiving the image data sent through said 
communication means (1 38) in response to said second control signal sent from 
said third control means (140); 
20 print image producing means ( 1 40. 1 48) for producing print image data 
representing an image to be printed, based on the image data read out by said 
format image reading means (140) and the image data received by said 
receiving means (145); and 

printing means (147) for printing the print image data produced by said 
25 print image producing means (140, 148) on a recording medium (P). 

9. The printing apparatus according to claim 8, characterized in that the 
image data stored in said storing means (146) are compressed data, and said 
print image producing means includes expanding means (142) for expanding 
said image data. 

30 1 0. The printing apparatus according to claim 8, characterized in that 
the image data received by said receiving means (145) from said image 
recording apparatus (101) is compressed data, and said print image producing 
means includes expanding means (142) for expanding said image data. 
11. A printing system wherein image data representing still images 
35 recorded by and l<ept In an image recording apparatus (1 01) are transfen-ed to a 
printing apparatus (115) and are printed by said printing apparatus (115). 
said printing system being characterized by comprising: 
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Storing means (146) for prestoring printer operation image data for 
selecting a desired one of a plurality of formats, and image data corresponding 
to said formats; 

display means (104) for displaying an image corresponding to said printer 
5 operation image data which is read out from said storing means (146), and for 
displaying at least one of the images represented by the Image data kept in said 
image recording apparatus (101); 

selecting means (144) for selecting a desired one of said formats In 
accordance with the printer operation image data displayed on said display 
10 means (104), and for selecting desired image data from image data displayed 
on said display means (104); 

print data producing means (140. 148) for producing print image data to 
be printed, based on the image data kept in said image recording apparatus 
(101) and selected by said selecting means (144) and the image data 
15 corresponding to the format selected by said selecting means (144) and stored 
in said storing means (146); 

printing means (147) for printing the image data produced by said print 
data producing means (149, 148) on a recording medium (P). 

12. The printing system according to claim 1 1 , characterized in that said 
20 printer operation image data is compressed data, said printing system further 

comprises expanding means (142) for expanding said printer operation image 
data, and said display means (104) displays an image corresponding to said 
printer operation image data expanded by said expanding means (142). 

1 3. The printing system according to claim 1 1 , characterized In that the 
25 image data kept in said image recording means (101 ) are compressed data, 

said printing system further comprises expanding means (142) for expanding 
said image data, and said display means (104) displays images corresponding 
to said image data expanded by said expanding means (142). 

14. A printing apparatus which receives recorded image data from an 
30 image recording apparatus (101) and which prints an image corresponding to 

the received image data, said image recording apparatus including display 
means (104) having a function of displaying a still image while being recorded 
in a recording mode and a function of displaying the recorded still image in a 
playback mode, 

35 said printing apparatus being characterized by comprising: 

storing means (146) for storing operation display data required to perform 
a print operation; 



wo 97/50243 



72 



PCT/JP97/02148 



first control means (130) for transferring the operation display data stored 
in said storing means (146) to said image recording apparatus (101) in order to 
cause said image recording apparatus (101) to display on said display means 
(104) an Image corresponding to said operation display data; 
5 print commanding means (144) for generating a command to perform the 
print operation in accordance with the image corresponding to said operation 
display data and displayed on said display means (104); 

second control means (130) for causing said image recording means 
(101 ) to transfer said recorded image data, in response to the command 
10 generated by said print commanding means (144); and 

printing means (147) for printing the image corresponding to said 
recorded image data transferred from said image recording means (101) on a 
printing sheet (P). 

1 5. The printing apparatus according to claim 14, characterized in that 
15 said printing apparatus has no display means for displaying said operation 

display data required to perform the print operation. 

16. A printing apparatus which is detachably connected to an Image 
recprding apparatus (101) via communication means (138), said image 
recording apparatus (101 ) storing digital signals obtained from an optical image 

20 formed by a lens unit (103a) in an image memory (127) as image data, sending 
data including said Image data to said printing apparatus through said 
communication means (138), receiving control signals or data containing said 
image data from said printing apparatus, and displaying on display means (104) 
the image data stored in said image memory (127) or the image data received 

25 through said communication means (138), in accordance yAih a control 
performed by control means (130), 

said printing apparatus being characterized by comprising: 
printing means (147) for printing, at a predetermined resolution, an image 
corresponding to the Image data transferred from said image recording means 

30 (101) on a recording medium (P) and; 

print control means (140) for sending an image transfer request signal to 
said control means (130) of said image recording apparatus (101) through said 
communication means (138) in order to make said control means (130) change 
the resolution of the image data stored in said image memory (137) to a 

35 resolution suitable for being printed by said printing means (147) and transfer 
the image data whose resolution has been changed, said printing means (147) 
printing the image corresponding to the image data transferred from said image 
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recording means (101) on the recording medium (P), without changing the 
resolution of the image data transferred from said image recording means 
(101). 

17. The printing apparatus according to claim 16, characterized in that 
5 said print control means (140) sends to said control means (13) an image 

transfer request signal for requesting the transfer of image data representing 
images the number of which is n, said control means (130) changes the 
resolution of said image data of the number n to a resolution of l/n, and said 
printing means (147) prints the Images corresponding to said image data 
10 transfen-ed from said image recording apparatus (101), without changing the 
resolution of said image data. 

18. A printing system wherein image data representing stiii images 
recorded by and kept in an image recording apparatus (1 01 ) are transfen-ed to a 
printing apparatus (115) and are printed by said printing apparatus (115), said 

15 image recording apparatus (101) comprising resolution changing means (126) 
for changing the resolution of the Image data kepi in said image recording 
apparatus (101 ) to a resolution suitable for being printed by said printing 
apparatus (115). and transfer means (1 38) for transferring to said printing 
apparatus (115) the image data whose resolution has been changed, and said 

20 printing apparatus (116) printing images corresponding to said image data 
transferred by said transfer means (138) on a printing medium (P). without 
changing the resolution of said image data transferred by said transfer means 
(138). 

19. A printing apparatus which is detachably connected to an image 
25 recording apparatus (101) via communication means (138), said image 

recording apparatus (101 ) storing digital signals obtained from an optical image 
formed by a lens unit (103a) in an image memory (127) as image data, sending 
data including said image data to said printing apparatus through said 
communication means (138), receiving control signals or data containing said 

30 image data from said printing apparatus, and displaying on display means (104) 
the image data stored in said image memory (127) or the image data received 
through said communication means (138), in accordance with a control 
performed by control means (130). 

said printing apparatus being characterized by comprising: 

35 first commanding means (144) for commanding said control means (1 30) 
of said image recording apparatus (101) to transfer information pertaining to the 
internal condition of said image recording apparatus (101); 
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display control means (140) for producing display data on the basis of 
said information pertaining to the internal condition of said image recording 
apparatus (101) and transferred from said image recording apparatus (101), 
and for outputting said display data to said control means (130) in order to 
5 display an image corresponding to said display data on said display means 
(104): 

second commanding means (144) for commanding said control means 
(1 30) of said image recording apparatus (1 01 ) to transfer the image data stored 
in said image memory (127); and 
10 printing means (147) for printing on a recording medium (P) an Image 
corresponding to the image data transferred from said image recording 
apparatus (101 ) in response to the command generated by said second control 
means (144). 

20. The printing apparatus according to claim 19, characterized in that 
15 said information pertaining to the internal condition of said image recording 

apparatus (101) is data representing the number of still images stored in said 
image memory (127) of said image recording apparatus (101), said display 
control means (140) transfers to said image recording apparatus (101 ) the 
display data produced on the basis of said data representing the number of still 
20 images stored in said image memory (127), and said display means (104) 
displays said display data, thereby indicating the number of still images stored 
in said image memory (127). 

21 . The printing apparatus according to claim 19. characterized in that 
said information pertaining to the internal condition of said image recording 

25 apparatus (101 ) is data representing the number of still images Nvhich can be 
further stored in said image memory (127). said display control means (140) 
transfers to said image recording apparatus (101 ) the display data produced on 
the basis of said data representing the number of still images which can be 
further stored in said image memory (127), and said display means (104) 

30 displays said display data, thereby indicating the number of still images which 
can be further stored in said image memory (127). 
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